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Giucosides  with  16  at.  Carbon  in  the  Copula, 

Indican. 

c«Nn"o«*. 

E.  ScHUNCK.  Phil  Mag,  [4]  10,  73 ;  abstr.  J.  pr.  Chem.  ^^^  321 ; 
Chein.  Centr.  1856, 50  ;  Lieb,  Kopp's  Jahresb.  1855,  659.  —  PAt7.  Mag. 
[4]   14,  288;  Chem.  Centr.  1857,  957;  Kopfs  Jahresb.  1857,  564. 

—  Phil.  Mag.  [4]  15,  29, 117,  and  283  ;  abstr.  J.  pr.  Chem.  73,  268 ; 
74,  99  and  174  ;  Chem.  Centr.  1858,  225 ;  Kopp's  Jahresb.  1858, 465. 

—  Manchester  Soc.  Mem.  14,  239 ;  abstr.  /.  pr.  Chem.  75,  376. 

The  constituent  of  woad  which  forms  indigo-blue  (xiii,  35),  occurs 
in  human  urine  both  healthy  and  diseased,  and,  when  present  in 
considerable  quantity,  causes  the  urine,  after  spontaneous  fermentation, 
or  on  addition  of  acids,  to  deposit  sometimes  indigo-blue  (xiii,  35 ; 
Handbiich,  Zoochem.  viii,  ?),  sometimes  indirubin  [the  latter  perhaps  identical 
with  Heller's   Urrhodin  {JIandbuch,  Zoochem.  842   and  389),   and  Golding  Bird's 

Purpurin  {ibid.  389)].  It  may  be  detected  by  precipitating  the  urine 
with  basic  acetate  of  lead,  collecting  the  precipitate  which  forms  in  the 
filtrate  on  addition  of  ammonia,  and  decomposing  it  with  cold  dilute 
acids,  the  filtrate  then  depositing,  first,  indigo-blue,  then  indu-ubin, 
and  afterwards  other  products  of  the  decomposition  of  indican. 
(Schimck,  Manchester  Soc.  Mem.  14,  239 ;  abstr.  J.  pr.  Chem.  75,  376.) 
AH  human  urine  contains  indican,  which  is  likewise  found  in  the  blood 
of  man,  and  in  the  blood  and  urine  of  the  ox.  When  a  few  cubic 
centimetres  of  urine  are  poured  upon  -]J-  the  volume  of  oil  of  vitriol 
and  then  agitated,  a  colour  varying  from  hlac  to  dark  indigo-blue 
is  produced,  arising  from  the  decomposition  of  indican.  When  serum 
of  blood  separated  from  the  clot  is  precipitated  with  neutral  acetate  of 
lead,  the  filtrate  boiled,  filtered  again  and  mixed  with  ammonia,  the 
scanty  precipitate,  if  treated  while  yet  moist  with  excess  of  sul- 
phuric acid,  exhibits  a  red  colour,  due  to  the  presence  of  indican. 
Ether  removes  the  colour  after  supersaturation  with  ammonia.  (Carter, 
Edinb.  Medic.  J.  Aug.,  1859.     Eep.  Chim.  pure,  2,  239.) 
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Preparation.  From  wood-leaves,  carefully  dried  and  pulverised  while 
warm,  1.  The  leaves  are  exhausted  with  cold  alcohol  in  a  displace- 
ment apparatus;  the  green  tincture  is  precipitated  with  alcoholic 
Bugar-of-lead  and  a  little  ammonia- water,  and  the  pale  green  pre- 
cipitate after  washing  with  cold  alcohol  is  decomposed  under  water  by 
a  stream  of  carbonic  acid ;  it  then  loses  its  colour,  and  yields  a  yellow 
solution,  which,  when  freed  from  dissolved  lead  by  sulphuretted 
hydrogen  and  evaporated  over  oil  of  vitriol,  yields  indican.  —  2.  The 
tincture  prepared  with  cold  alcohol  is  concentrated,  after  addition  of  a  \ 
little  water,   by  passing  a  stream  of  air  over  it  at  the  common  i 

temperature ;  the  fat  which  separates  is  removed  by  filtration ;  the 
filtrate  shaken  up  with  recently  precipitated  cupric  hydrate ;  the  hqmd 
again  filtered;  the  filtrate  freed  from  dissolved  copper  by  hydrosulphuric 
acid  ;  and  the  hquid  separated  from  the  sulphide  of  copper  is  evapo- 
rated at  the  temperature  of  the  air.  From  the  residual  brown  syrup, 
cold  alcohol  dissolves  out  the  indican,  leaving  undissolved  a  broisvii 
viscid  mass  which  contains  oxindicanin.  By  mixing  the  alcoholic 
solution  with  2  vol.  ether,  further  products  of  decomposition  are 
precipitated,  whilst  the  indican  is  obtained  by  evaporating  the  filtrate. 
When  thus  prepared  it  still  retains  a  Uttle  fat. 

Properties.  Yellow  or  yellow-brown  syrup,  which  cannot  be  dried 
without  decomposing.  It  has  a  slightly  bitter  and  repulsive  taste, 
and  an  acid  reaction.  According  to  the  analysis  of  the  lead-salt,  its 
formula  is  C«NH"0»*  or  C»«NH»0«.     (Schunck.) 

The  following  are  the  products  formed  during  the  evaporation  of 
an  aqueous  solution  of  indican : — 

a.  Oxindicanin,  —  The  mass  which  separates  by  spontaneous  evapo- 
ration as  described  at  page  2,  is  purified  by  repeated  solution  in  water 
and  precipitation  with  alcohol ;  it  contains  8  at.  oxygen  more  than 
indicanin  (p.  5).  Brown  viscid  gum  having  a  nauseous  taste.  Com- 
bustible. —  By  boiling  with  dilute  sulphuric  acid,  it  is  resolved  into 
indifuscin  and  indiglucin. 

C^JiraaO*  -  C«NHW0»  +   C»2HioO»  +  4002   +  3H0. 

From  its  aqueous  solutions,  neutral  acetate  of  lead  throws  down  a  dirty 
yellow  precipitate,  and  the  filtrate  yields  with  ammonia  a  second  light 
yellow  precipitate,  containing,  on  the  average,  23*02  p.  c.  C,  2-2  H., 
1-2  N.,  49-54  PbO.  and  24-04  0.,  and  answering,  after  deduction  of  the 
lead-oxide,  to  the  formula  C*°NH«0«. 

b.  Oxindicasin. — Produced  when  an  aqueous  solution  of  indican 
is  evaporated  by  heat,  the  indican,  according  to  Schunck,  being  first 
converted,  with  separation  of  indiglucin,  Lato  indicanin,  the  latter,  with 
absorption  of  oxygen,  into  oxindicanin,  and  this  last,  beiug  resolved, 
with  assumption  of  water,  into  oxindicasiu  and  indiglucin : 

C«NH«0«  +  3H0  «  O»NH:i«0»  +  Ci2H?0O>5. 

It  is  purified  like  oxindicanin,  which  it  also  resembles.  The 
yellow  lead-salt  (precipitated  with  excess  of  acetate  of  lead  ?)  contains 
C"NH^«0»4PbO.  ^ 

c.  Indicasin.  —  The  liquid  filtered  from  the  lead  compound  of 
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oxindicasin,  which  contains  excess  of  lead-acetate,  yields,  when 
treated  with  a  large  quantity  of  alcohol,  a  pale  yellow  precipitate  = 
C"Nn*0*,6PbO.  The  organic  substance  in  the  precipitate  appears  to 
be  a  mixture  of  indicasin  (whicli  Ib  related  to  oiindicaain  in  the  Bame  manner 

as  indicanin  to  oxindicanin)  and  oxindicasin  in  equivalent  proportions,  united 
with  8  at.  water.     (Schunck.) 

JDecamposUiom.  1.  Indican  decomposes  even  when  gently  warmed^ 
and  at  a  stronger  heat  swells  up  and  emits  vapours  which  condense 
to  an  oil  soUdifying  partially  in  the  crystalline  form.  —  2.  When  heated 
in  aqueous  solution  it  is  resolved  into  leucine,  indicanin,  and  indiglucin. 
The  products  formed  during  the  evaporation  are  described  abore.  —  3.  In  contact 
with  soda-lei/  or  haryta-waterj  indican  is  resolved  into  indicanin  and 
indiglucin : 

C»KH»>0«<  +  2H0  =  0«NH»0«*  +  Ci«H»«0». 

A  solution  of  indican  left  for  several  days  in  contact  with  soda-ley, 
yields,  with  acids,  indirubin,  produced  from  the  indicanin ;  after  longer 
standing,  indiretin  is  likewise  obtained,  and  in  some  cases  the  latter  is 
the  only  product. 

4  Indican  is  decomposed  by  dilute  acids  in  the  cold,  and  more 
quickly  when  heated.  The  decomposition  is  induced  by  tartaric  and 
oxalic  acids,  as  well  as  by  mineral  acids,  less  easily  by  acetic  acid. 
Aqueous  indican  mixed  with  dilute  sulphuric  acid,  becomes  turbid  on 
standing,  and  deposits  blue  flocks,  the  formation  of  which  ceases  after 
24  hours.  The  filtrate,  after  standing  for  some  time,  and  still  more 
when  heated,  deposits  a  brown  powder,  while  leucine  and  indiglucin 
remain  in  solution,  together  with  certain  volatile  products,  viz., 
carbonic,  formic,  acetic,  and  perhaps  propionic  acid,  which  escape 
when  the  liquid  is  heated. 

The  substance  insoluble  in  water  is  a  mixture  of  six  different 
bodies.  On  exhausting  it,  first  with  cold,  then  with  warm  dilute  soda- 
ley,  indihumm,  mdijtiscin,  and  indiretin  are  dissolved  ;  the  residue  yields 
to  alcohol,  a-  or  fi-indifulvin  and  indirubin,  together  with  residues  of 
indifuscin,  while  indigo-blue  (xiii,  35)  remains  in  solution.  Instead  of 
indifusdn,  indifuscone  is  sometimes  obtained.  Schunck  gives  the 
following  formulae: — 

a.  Formation  of  indigo-blue  or  its  isomer,  indirubin,  and  of 
indiglucin : 

C«NH"0«  +  4H0  =  Ci«NH»0»  +  3C>2H»0m 

Part  of  the  indigo-blue  is  said  to  split  up  into  leucine,  formic  acid,  and 
carbonic  acid : 

Ci«NH»03  +  lOHO  =  C«NH«0<  +  CSffO*  +  2CO«. 

b.  Formation  of  a-indif ulvin,  indiglucin,  and  formic  acid : 

C»»NIP»0«  +  6H0  ="  0«NHi'>0»  +  2am^^^  +  3C5»BPO<. 

c.  Formation  of  /3-indifulvin,  indiglucin,  formic  acid,  and  carbonic 
acid: 

20»2NBP»O«  +  7H0  -  C<<N«ff»0»  +  4C«H>'0"  +  SOIPO*  +  2C0*. 
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d>  Formation  of  indihumin,  indiglucin,  propionic  acid,  and  carbonic 
acid: 

C»NH«0"  +  4H0  -  C»NH»0«  +  2C«H»«0«  +  C^H>*  +  2C0«. 

e.  Formation  of  indifuscone,  indiglucin,  acetic  acid,  and  carbonic 
acid: 

OaNH'»0«  +  3H0  =  C»NH»0»  +  2Ci«HW0»  +   C«H<0*  +  2C0«. 

/.  Formation  of  indiretin,  indiglucin,  carbonic  acid,  and  water : 

C««NH»0»<  -  C»8NH»70w  +  C»HWO»»  +  400»  +  4H0. 

Combinations.    Indican  dissolves  in  water  with  yellow  colour. 

With  Lead-oxide,  —  Neutral  acetate  of  lead  forms  with  alcoholic 
solution  of  indican,  a  sulphur-yellow  precipitate  which  increases  on 
addition  of  ammonia.  Aqueous  indican  is  precipitated  only  by  an 
ammoniacal  solution  of  the  neutral  acetate  of  lead.  When  alcoholic 
indican  is  mixed  with  a  small  quantity  of  alcoholic  neutral  acetate  of 
lead,  the  dirty  yellow  precipitate  removed,  and  excess  of  lead-acetate 
added  to  the  filtrate,  a  light  yellow  precipitate  is  formed,  which,  after 
washing  with  alcohol,  drying  in  vacuo,  and  afterwards  on  the  water- 
bath,  constitutes  the  lead-salts  1  and  2.  The  hquid  filtered  therefrom 
deposits,  on  addition  of  a  little  ammonia,  another  precipitate,  which 
after  similar  treatment  constitutes  the  salts  3  and  4.    (Schunck.) 

1.  2.  3.  4. 

C 20-46  Uoi    19-21    1817 

N 0-79  0-71    0-82    072 

H 806  211    200 

0 16-47  ^  17-58    1712 

PbO 69-23  68-73     6028    61'99 

10000    100-00    10000 

After  dedttetion  of  the  Lead-oxide, 

a, 

62  C   49-60 

N  2-22 

81  H  4-92 

84  O   43-26 


0«NH>»0« 100-00 


h. 

62  0  48-22 

N  216 

33  H 610 

36  O  44-62 


1. 

2. 

8. 

4. 

6016    .... 

49-69    ....    4836 

....    47-80 

1-93    .... 

2-27    .. 

206 

....      1-89 

6-05 

6-31 

....       5-26 

42-87 

44-27 

....    4606 

C«NIPiO«,2HO  ....  10000    ....  10000  10000    ....  10000 

Indican  is  soluble  in  alcohol  and  in  etlw. 
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Indicanin. 

ScHUNCK.     Phil.  Mag.  [4]  15,  183 ;  abstr.  J.  pr.  Chem.  74,  99. 

Produced,  together  with  indiglucm,  by  the  reaction  of  aqueous 
alkalies  or  baryta- water  on  indican  (see  page  3) : 

C«NH»0»*  +  2H0  =  C«NHnO«  +  O^HW^. 

Indican  is  left  in  contact  with  baiyta- water ;  the  liquid  is  precipi- 
tated with  dilute  sulphuric  acid ;  and  the  filtrate  is  freed  from  excess 
of  sulphuric  acid  by  carbonate  of  lead,  from  lead  by  sulphuretted 
hydrogen,  and  evaporated  in  a  stream  of  air  at  mean  temperature. 
The  residue  is  dissolved  in  alcohol ;  the  solution  is  mixed  with  twice  its 
volume  of  ether,  which  precipitates  indiglucin ;  and  the  filtrate  is  left  to 
evaporate.  The  residue  frequentlj  contains  aleo  prodacts  of  decomposition*  (p.  3) 

Yellow  or  brown  bitter  syrup. 

Heated  on  platinum-foil,  it  swells  up  strongly  and  leaves  charcoal. 

—  By  dry  distillation  it  yields  a  brown  oil  in  which  white  needles  form. 

—  When  boiled  with  acids,  it  yields  indiglucin  and  indirubin,  and  if 
impure,  likewise  indiretin  and  indifuscin.    Formation  of  indirubin : — 

C«NHO0>*  +  2H0  =  C>«NH»0»  +  2C»WH)^. 

Gives  off  ammonia  when  boiled  with  soda-ley. 

Lead-compound.  —  Aqueous  indicanin  forms  a  slight  precipitate  with 
neutral  acetate  of  lead ;  from  alcoholic  indicanin,  an  alcoholic  solution 
of  neutral  acetate  of  lead  throws  down  a  copious  sulphur-yellow  pre- 
cipitate, soluble  in  excess  of  the  lead-acetate  and  precipitable  by 
ammonia. 


40  C    

at  100*. 

240    

14    

...    2106    .. 
...       1-22     .. 
...       201     .. 
...     16-88    .. 
...     68-83    .. 

Sclmnck. 

21-27 

1-86 

23  H  

28     

......      209 

24  0    

6  PbO  

192     

672     

......    16-78 

68-61 

C«NH«02*,6PbO  ....  1141    lOO'OO    10000 

Indicanin  dissolves  in  alcohol  and  in  ether. 


Appendix  to  Indican  and  Indicanin. 

1.  Indihumin  C»NH»(/.  Perhaps  identical  with  indigo-brown  xiii, 
48).  —  Formation  and  Prqmration  of  Indihumin  and  the  following  products. 
— Indican  is  heated  with  dilute  sulphuric  acid ;  the  flocks  wnich  sepa- 
rate are  collected  (the  solution  which  runs  off  being  preserved  for 
the  preparation  of  indiglucin,  as  described  at  page  302,  vol.  xv), 
washed  with  cold  water,  and  treated  first  with  cold,  then  with  warm 
dilute  soda-ley,  which  dissolves  one  portion,  and  leaves  another  con- 
taining a-  and  ^-indifulvin,  indirubin,  and  indigo-blue.    The  alkaline 
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solution  is  precipitated  with  hydrochloric  acid,  the  precipitate  collected 
and  washed,  and  treated  with  boiling  ammonia,  which  dissolves  indi- 
fuscin  and  indiretin,  and  leaves  indihumm.  The  ammoniacal  solution 
neutralised  with  acetic  acid,  yields  a  precipitate  of  indifuscin^  and  an 
additional  quantity  of  this  product  is  precipitated  from  the  filtrate  by 
alcoholic  sugar-of-lead.  The  indiretin  which  still  remains  in  solution  is 
separated  by  ammonia  in  combination  with  lead-oxide,  and  contanii- 
nated  with  indifuscin ;  it  is  separated  from  the  lead-oxide  by  treating 
the  precipitate  with  acetic  and  then  with  hot  hydrochloric  acid,  and 
purined  by  repeated  solution  in  alcohol,  which  leaves  the  indifuscin 
undissolved. 

The  mixture  of  a-  and  /3-indifulvin,  indirubin,  and  indigo-blue,  in- 
soluble in  dilute  soda-ley,  gives  up  to  boiling  alcohol  everything 
excepting  the  indigo-blue.  The  purple-brown  alcohohc  solution  mixed 
with  anunonia  and  alcohoUc  sugar-of-lead,  deposits  residues  of  sub- 
stances soluble  in  soda-ley ;  and  on  separating  these,  then  adding 
excess  of  acetic  acid,  distilling  off  the  alcohol,  and  diluting  largely 
with  water,  purple-brown  flocks  are  obtained,  from  which,  when  purified 
with  dilute  soda-ley,  a  small  quantity  of  cold  alcohol  extracts  indifulvin. 
On  boiling  the  residue  with  an  alkaline  solution  of  protochloride  of  tin, 
filtering  hot,  and  exposing  the  filtrate  to  the  air,  a  purple-red  deposit 
is  formed,  consisting  of  indirubin.  This  is  washed  with  water  and 
dissolved  in  alcohol.  The  portion  insoluble  in  the  alkaline  solution  is 
a  mixture  of  indirubin  and  indifulvin. 

Indihumin  is  obtained  but  sparingly,  and  not  on  all  occasions.  It  is 
a  brown  powder,  containing  62*86  p.  c.  C,  7'19  N.,  4*71  H.,  and 
25-24  0,  answering  to  the  formula  C*^B[*0*  (calc.  62-82  C,  7-33  N.,  471 
H.,  2614  O.) — Bums  without  melting  when  heated. — Dissolves  in  boiling 
nitric  add^  forming  a  yellow  solution,  which,  when  evaporated,  leaves 
an  orange-yellow  residue.  —  Insoluble  in  water  and  in  alcohol^  but  dis- 
solves in  aqueous  aUcaliaj  forming  a  brown  liquid,  from  which  it  is 
precipitated  by  acids. 

2.  Indifuscin  and  Indifuscone,  C«*Nff <>0*  and  C»»NH^<K>*  ?  Produced 
most  abundantly  when  tne  indican  has  been  previously  in  contact  with 
oxygen  (see  Oxindicanin  p.  2).  —  Brown  powder  resembling  indihumin; 
contains  59-4  to  67*5  p.  c.  0.,  5-78  to  7-12  N.,  and  29-12  to  20-23  0., 
so  that  it  appears  to  agree,  sometimes  with  one,  sometimes  with  the 
other  of  the  lormuleB  just  given.  —  When  heated,  it  emits  vapours,  vnth 
an  odour  of  burning  turf,  and  yields  an  oily  distillate.  Burns  with- 
out fusion.  —  Colours  chromic  acid  green ;  with  boiling  nitric  acid,  it 
yields  oxalic  and  picric  acids.  Dissolves  in  oil  of  vitriol  with  brown 
colour,  giving  off  sulphurous  acid  when  heated.  —  Insoluble  in  boiling 
water ;  dissolves  easily  in  alcoholic  ammonia,  whence  it  is  precipitated 
in  brown  flocks  by  acids ;  also  in  aqueous  alkalis  and  alkaline  caiionates, 
and  is  precipitated  therefrom  by  metallic  salts.  Sparingly  soluble  in 
boiling  alcohol. 

3.  Indifulvin.  Obtained  of  various  composition  as  a-indifulvin 
(C«NH>^0*)  and  ^-indifulvin  ((>*N»H>»0»).  Brittle,  friable,  reddish- 
yellow  resin,  which  was  once  obtained  as  a-indifulvin  containing 
73-40  C,  8-12  N.,  5-89  H.,  and  13-09  0  (calc. 73-33  C,  777  N.,  5-55  H.,  and 
18-36  O^,  and  another  time  as  )3-indifulvin,  containing  78-32  p.  c.  C, 
8-56  N.,  6-81  H.,  and  7-81  0.  (calc.  78-80  C,  8-35  N.,  567  H.,  and  718  O.) 
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—  Melts  when  heated,  hums  with  flame  and  leaves  charcoal.  Heated 
in  a  glass  tube,  it  gives  off  a  strong-smelling  vapour,  condensiDg  to  a 
brown  oil,  which  solidifies  in  the  crystalline  form.  Dissolves  in  oil  of 
vitriol  with  green-brown  colour,  and  chars  when  heated.  By  ordinary 
nitric  acidy  it  is  scarcely  attacked,  even  at  the  boiling  heat ;  but  it 
dissolves  in  fuming  nitric  acid,  and  is  precipitated  by  water  in  orange- 
yellow  flocks.  By  heating  and  evaporating  the  liquid,  a  yellow  resin 
is  obtained,  together  with  crystals  soluble  in  water,  and  different  from 
oxalic  acid.  —  Slowly  decomposed  by  chromic  acid,  —  Does  not  dissolve 
in  aqueous  alkalis^  even  at  the  boilmg  heat,  or  on  addition  of  grape- 
sugar,  or  protochloride  of  tin. 

4.  Indiretin.  C"NH*''0'*.  Dark-brown  shining  resin,  which  at 
100°— 190°,  contains,  on  the  average  66*04  p.  c.  C,  3*83  N.,  5*57  H.,  and 
24-56  0.  (caJc.  6605  C,  428  N.,  519 H.,  and  2448  O.)  —  When  heated  on  pla- 
tinum foil,  it  melts,  bums  with  a  yellow,  smoky  flame,  and  leaves 
charcoal.  By  dn/  distillation  it  gives  off  strong-smelling  vapours,  and 
yields  an  oily  distillate.  Dissolves  in  oil  of  vitriol  with  brown  colour, 
and  chars  when  heated.  With  boiling  nitric  acid,  it  fonns  resin  and 
picric  acid.  —  Dissolves  easily  in  aqueous  alkalis,  and  with  brown  colour 
in  ammonioy  being  precipitated  therefrom  by  baryta-,  Ume-,  and  silver-salts. 
Precipitated  from  the  alcoholic  solution  by  neutral  acetate  of  lead,  and 
partially  by  cupric  acetate, 

5.  Indirubin,  C"NHK)*.  Isomeric  with  indigo-blue  (xiii,  35),  and, 
perhaps,  identical  with  indigo-red  (xiii,  45).  Obtained  in  small  quantity 
by  decomposition  of  indican,  more  abundantly  from  Indian  woad-leaves, 
by  immersing  them  in  a  boiling  alkaline  solution  of  protochloride  of 
tin,  the  liquid  then  depositing  indirubin  on  exposure  to  the  air.  The 
product  thus  'obtained  is  purified  by  dissolving  it  in  alkaline  proto- 
chloride of  tin,  and  treatiag  it,  after  reprecipitation,  with  caustic  soda, 
acids,  and  water,  and  then  recrystallised  from  alcohol.  —  Long,  purple, 
metallic-shining  needles,  which  appear  red  by  transmitted  Hght,  and 
when  heated  volatilize  in  red  vapours  and  sublime.  In  the  impure 
state,  it  is  a  brown-red  amorphous  powder.  Contains  72*78  p.  c.  C, 
10-50  N.,  4-16  H.,  and  12-56  0.,  agreeing  with  the  formula  C"NH»0».  — 
It  dissolves  with  purple  colour  ia  oil  of  vitriol,  and  is  partially  precipi- 
tated therefrom  by  water.  —  Cold  nitric  acid  dissolves  it  with  purple 
colour,  but  on  applying  heat,  decomposition  takes  place,  attended  with 
formation  of  resin  and  picric  acid.  —  It  is  but  slightly  altered  by  a  mix- 
ture of  chromate  of  potash  and  dilute  sulphuric  acid,  even  at  the  boiling 
heat.  —  With  chlorine  under  water,  it  forms  a  blue  amorphous  resin 
soluble  in  alcohol.  Heated  with  soda-lime,  it  gives  off  an  odour  of 
benzoin,  together  with  alkaline  vapours,  which  partly  condense  to 
needles.  —  Insoluble  in  aqueous  alkaBs,  but  dissolves  easily  on  addition 
of  protochloride  of  tin  or  grape-sugar,  —  From  the  yellow-solution,  adds 
throw  down  dirty  yeUow  flocks,  which  acquire  a  purple  colour  on  expo- 
sure to  the  air,  and  impart  a  fast  purple  dye  to  cotton-wool  immersed 
in  the  liquid  and  afterwards  exposed  to  the  air.  It  is  not  precipitated 
from  the  alcohohc  solution  by  ammoniacal  sugar  of  lead.  Its  smphuric 
add  solution  imparts  a  fine  colour  to  wool,  cotton  and  silk. 
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Ghteomki  toA  18  oL  Csritm  oi  Ifte  roptOk. 

FhloretiiL 

CWO*  =  C"HW,C"HW. 

Staji,    Jmi,  C/t'ni.  7V'y#-  69,  567;  -4»*.  PXarr*.,  30,  2(">- 

0.  \UfnM.     Arm,  FlifiTTH.  ^  178;   PLarwu  CaUr.  1^5A,  778;  Cosi/if. 

C/rt/rt,  18.yj,  306. 
IL  liiJLsnrmL     WUn,  Abad.  Ber.  17, 382 ;  «/l  /w.  O^n.  67, 105 ;  Ann, 

Fhsrtfi.  1>6,  118. 

F(/nnaUom,    xr,  947. 

Preparaikn,  When  phlorizin  is  dissolved  in  dilute  SQlphmic  (hydn>- 
diloric^  osalk,  r/r  other)  acid,  and  the  solution  is  heated  for  some  time 
to  *M)'\  phlorettn  is  depof^ited  as  a  aystaDine  powder.  It  is  poiified 
hy  washing  and  recrjstallisation  (Stas).  The  complete  deoompoeition 
of  phkmdn  requires  many  days'  digestion  in  the  water-bath. 

Prcperiiti,  White  crystalline  laminae  having  a  sweet  taste.  Does 
not  fpve  off  any  water  at  ISC,  melts  at  ISC,  and  decomposes  at  a 
higher  temperature  (Stas), 


so  \/  »»«w«»»MM««Mii  XOv   MM...*   09*69   •«••••»   Qs'TS   »««■»«».   Du  X9 

14  H    14    611    6-33    5*26 

10  O 80     29-20    29-94    29-55 

C^»HMO»  ..^ 274    100-00     ......  lOOOO    100<» 

8o,  flceording  to  Btreclter  {Ann.  Pharm,  74,  1S4).  Stas  gAxe  the  formula 
C^H»K)» ;  Marchand  C^*H"0»7  .  Licbig  0»H»0»  Strecker'a  calculation  was 
fboncM  on  the  experimente  of  Boser  (p.  14). 

Deccmpositiom.  1 .  When  pulverised  phloretin  is  treated  with  bromine 
under  ether,  a  mixture  of  ter-  and  quadri-brominated  phloretin  is  pro- 
duced, which  by  renewed  treatment  with  bromine,  is  whoUy  converted 
into  quadribromo-phloretin  (Schmidt  &  Hesse,  Ann.  Fharm.  119,  103). 

Bromine  heated  in  excess  with  phloretin  decomposes  it,  forming  a 
kneadablc  mass,  partly  soluble  in  boiling  water.  The  aqueous  solution 
deposits  on  cooling :  a.  White  interlaced  needles,  which  melt  between 
97*  and  104**,  solidify  in  the  crystalline  form  on  cooling,  give  off 
2*8  p.  c.  water  at  90°,  and  then  contain  31'1  p.  c.  carbon  and  2*3  hydro- 
gen ; — b.  Pale  reddish  needles  with  9*5  p.  c.  water,  after  removal  of 
which  at  95®  they  contain  24*4  p.  c. carbon,  and  1*7  hydrogen;  both 
dissr>lvc  in  ammonia- water  with  brown  colour,  changing  to  purple,  and 
finally  again  to  brown  on  exposure  to  the  air.  When  the  crystals  a  and 
b  arc  again  treated  with  bromine- water,  and  the  mixture  is  heated  to 
expel  cxccHS  of  bromine,  a  solid  mass  is  obtained  on  cooling,  containing 
21 '1  J),  c.  carbon,  and  1*2  hydrogen.  Hence,  Schmidt  &  Hesse  regard 
a,  b,  and  the  mass  obtained  from  them,  as  a  mixture  of  mono-  and  ter- 
bromophloroglucin  (xv,  68).    (Schmidt  &  Hesse,  Ann.  Fharm,  119, 103.) 
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By  chlorate  of  potash  and  hydrochloric  acid,  phloretin  is  converted 
into  a  yellow  resin,  soluble  in  alcohol,  the  reaction  not  being  attended 
with  formation- of  chloranil  (xi,  196).     (Hofmann.  Ann,  Pharm.  52,  65.) 

2.  Chromic  add  converts  phloretin  into  formic  and  carbonic  acids 
(Stas).  —  3.  Cold  dilute  nitric  acid  dissolves  phloretin,  and  decomposes 
it  after  prolonged  action.  Strong  nitric  acid  decomposes  it  immediately, 
with  evolution  of  carbonic  acid  and  nitric  oxide,  and  formation  of  oxalic 
acid  and  a  dark  brown  substance.  The  latter  dissolved  in  aqueous  alkali, 
after  washing  with  water,  and  precipitated  by  an  acid,  constitutes 

Stas's   phloretic  acid  (different  fix)m  the  phloretic  acid  of  Hkaiwetz,  xiii,  308), 

a  flea-brown,  velvety,  uncrystalhsablc  powder,  containing,  on  the 
average  54*6  p.  c.  C,  3*76  H.,  5*8  N.,  and  35*84  0.   This  phloretic  acid 

decomposes  at  150°  with  eyolution  of  nitric  oxide ;  is  conyerted  by  strong  nitric  acid 
into  oxalic  acid  and  a  trace  of  bitter  substance ;  dissolres  in  oil  of  Titriol  with  blood- 
red  colour ;  also  in  alkalis ;  is  insoluble,  in  water,  and  in  dilute  acids ;  but  soluble  in 
alcohol  and  wood-spirit.  (Stas.)  Mulder  {J,  pr.  Chem.  82,  330)  reffards  this  bodj  as 
aprocrenic  acid  containing  ammonia;  Stas  gave  the  formula  CHNH^^O^';  Llebig 
C»NH»0»«  or  CJWNH^O" ;  Weltzien  {Org.  Verb,  Braunschw.  1860,  p.  492)  regards  it 
as  nitrophloretin  O^XH^^O^o.— 4.  By  boiling  and  evaporation  with  strong 
potash-ley^  phloretin  is  resolved  into  phloretic  acid  (xiii,  308)  and 
phloroglucin  (xv,  65).  (Hlasiwetz.)  —  5.  Phloretin  is  not  decomposed  by 
potassio-cupric  tartrate  fRoser). 

Combinations.  Phloretin  is  almost  insoluble  in  cold,  very  sparingly 
soluble  in  boiling  water.  It  dissolves  without  decomposition  in  concen- 
trated acids  (Stas). 

It  absorbs  ammoma  gas^  becoming  hot,  melting,  and  taking  up  13*5  to 
14'18  p.  c.  of  its  weight  of  ammonia  (3  at.  =  15'38  p.  c.  !NH'),  with- 
out elimination  of  water.  After  saturation,  the  compound  soHdifies  in 
the  amorphous  state.  —  The  solution  formed  by  pouring  concentrated 
aqueous  ammonia  on  phloretin,  deposits,  after,  a  few  seconds,  small 
yellow  shining  grains,  which  give  off  ammonia  when  exposed  to  the 
air,  or  when  their  aqueous  solution  is  heated,  and  precipitate  metallic 
salts  (Stas). 

Phloretin  dissolves  in  aqueous  alkalis  without  alteration,  if  not 
exposed  to  the  air.  In  contact  with  the  air,  oxygen  is  absorbed  and 
an  orange-coloured  body  is  formed,  perhaps  the  same  as  that  yielded 
by  solutions  of  phlorizin  in  contact  with  the  air.  The  solutions  have 
a  sweet  taste  (Stas). 

Lead-compound,  —  Phloretin  does  not  give  off  water  when  heated 
with  oxide  of  lead,  —  The  compound  is  prepared  by  precipitating  excess 
of  phloretin-ammonia  with  basic  acetate  of  lead,  and  (frying  the  pre- 
cipitate at  140°  in  a  current  of  air  (Stas). 

30  C 182  22-89  2008 

14  H 14  1-76  1-69 

10  O 80  1006  9-93 

5  PbO 519  66-29  68-30 

0»HW0^5PbO    795     10000    10000 

Silver-compound,  —  Nitrate  of  silver  throws  down  from  aqueous 
phloretin-ammonia  a  precipitate  which,  ietfter  washing  and  drying  in 
the  dark,  contains  26*6  p.  c.  silver-oxide,  and  73*4  p.  c.  phloretin,  but 
is  easily  decomposiblc.    (Stas.) 
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Phloretin  diBSolves  in  all  proportions  in  hot  cencentrated  acetic 
and  separates  in  shining  crystalline  grains  on  cooling. — It  dissolves 
easily  in  alcohol  and  wood-spirity  is  nearly  insoluble  in  cmd,  and  sparingiy 
soluble  in  boiling  ether.    (Stas.) 


Alpha-phloretiii. 

c«n«o»  =  c"H«o*,4C»n«o«. 

Hlasiwetz.    Ami.  Pharm.  119,  199. 

Not  named  by  Hlasiwetz.  —  Belongs  to  Bcrthelot's  quadrisaccbarides  (xv,  318). 

A  mixture  of  phloretic  acid  (xiii.  308)  and  dry  phlorogludn  (xv.  65) 
heated  to  150°  in  an  air-bath,  melts  together,  and  gives  up  water.  If 
kept  for  six  hours  between  160®  and  180°,  it  deposits  a  granular  mass, 
and  ultimately  becomes  quite  solid.  The  brown  mass,  when  boiled 
with  water,  dissolves  slowly,  and  the  solution,  even  before  it  is  quite 
cold,  deposits  crystalline  scales,  which  may  be  purified  by  washing 
with  warm  water,  and  recrystallisation  from  boilmg  water,  with  help 
of  animal  charcoal. 

Nearly  colourless  microscopic  laminse,  having  a  rough  taste,  with 
sweetish  after-taste.  Neutral.  Unalterable  at  150°.  Colours  aqueous 
sesquichloride  of  iron  violet. 

Hlasiwets. 

ee  0  396    60-73    6006 

32  H 32    4-91     4*99 

28  0 224  34-36  3495 


C«H«0»  652  10000  10000 


Quadribromophloretin. 

C"Br*ff«0^»  =  C"BrH'0*,C»Br"HH)«l 
0.  Schmidt  &  Hesse.    Ann.  Pharm.  119,  103. 

Formation  and  Preparation.  1.  When  finely  pulverised  phloretin 
is  covered  with  ether,  and  bromine  added  to  the  mixture  cooled  from 
without,  the  bromine  is  absorbed,  with  evolution  of  heat,  and  a  mixture 
of  ter-  and  quadri-bromophloretin  is  formed,  which,  after  removal  of 
the  ether  and  the  resulting  hydrobromic  acid,  may  be  completely  con- 
verted into  quadri-bromophloretin  by  renewed  treatment  with  bromine 
at  a  gentle  heat.  The  product  is  boiled  with  water  ;  the  residue  is 
dissolved  in  boiling  alcohol ;  the  solution  precipitated  with  water ;  and 
the  pale  yellow  crystalline  precipitate  is  purified  by  boiling  with  weak 
and  recrystaUisation  from  boiHng  alcohol.  —  2.  Phlorizin  treated  with 
bromine  imder  ether  likewise  yields  quadri-brimophloretin,  a  mixtiure 
of  mono-  and  poly-  bropaophloro-glucin  being  formed  at  the  samQ 
time. 
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Properties,  Small,  pale,  yellow  needles,  which  do  not  lose  weight 
at  100°,  are  decolorised  by  animal  charcoal,  but  soon  turn  yellow 
again. 

Schmidt  &,  Hosse. 
CrtfstaU,  mean, 

80  C 180  30-51  30-35 

4  Br 320  5423  64 00 

10  H 10  1-69  1-95 

10  0 80  13-57  13-70 

ClWBr*H'»0"> 690    100-00    10000 

Melts  between  205®  and  210°,  acquiring  at  the  same  time  a  dark 
red  colour,  and  decomposing  with  effervescence.  —  It  dissolves,  with 
yellow  colour,  in  aqueous  ammonia  and  soda^  the  ammoniacal  solution 
turning  brown  after  a  while.  In  boiling  lime-water  it  turns  violet, 
and  forms  an  amorphous  violet  substance. 

Insoluble  in  boiling  watery  sparingly  soluble  in  boiling  alcohol^  easily 
in  ether. 


Phlorizin. 

L.  DE  KoNiNCK.      Memoire  ear  le  phloridziuy    Louvain,    1836;  abstr. 

Ann,  Phann.  15,  75,  and  258 ;  J.  pr.  Chem.  8,  88. 
Stas.     An7i,  Chim.  Phys,  69,  367;  Ann.  Pharm.  30, 192;  J.  pr.  Chem. 

17,  273. 
Mulder.    J.pr.  Chem.  17,  299  and  304;  18,  256 ;  82,  330. 
G.  RosER.     Ann.  Pharm.  74,  178 ;  Compt.   chim.   1850,  306 ;    Pharm. 

Centr.  1850,  778. 

AIbo  Phlorrhizin  and  Phloridzin,  from  ^\oi6i  bark  and  pc^a  root.    Discovered  by 
De  £oninck  and  Staa  in  1835. 

Sources.  In  the  root-bark  of  the  apple,  pear,  cherry,  and  plum  tree, 
less  abundantly  in  the  bark  of  the  stem  and  branches  (De  Koniuck). 
In  the  bark  of  the  bird-cherry  tree  (BouUier,  J.  Chim.  med.  17,  520). 
Also  in  the  leaves  of  the  apple  tree  (Diehl,  Jahrb.pr.  Pharm.  2,  140), 
but  not  in  the  bark  of  the  almond,  peach,  apricot,  or  nut  tree  (Do 
Koninck).  In  the  root-bark  of  the  red  currant  tree,  Eng  (Pharm. 
Viertelj.  3,  9)  found  a  bitter  extractive  matter,  which,  according  to 
Wittstein,  appears  to  agree  with  phlorizin.  Old  apple  trees,  no  longer 
capable  of  bearing  fruit,  likewise  contain  phlorizin ;  but  the  root-bark 
of  trees  which  have  been  dead  for  some  time,  contain  but  little  of 
it,  and  that  of  partly  decayed  trees  none  at  all  (Diehl,  Jahrb.  pr. 
Pharm.  2,  143).  The  root-bark  collected  in  January  contains  more 
than  that  which  is  collected  in  February  or  in  the  spring,  when  the 
sap  appears  to  carry  the  phlorizin  from  the  root  into  the  leaves 
(Diehl,  Repert.  66,  225).  Little  or  no  phlorizm  is  obtained  from  the  dry 
root-bark  (De  Koninck). 

Preparation.  Most  advantageously  from  the  root-hark  of  the  apple  tree, 
which  contains  less  colouring  matter  than  that  of  other  trees.     1-  The  fresh 


! 
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hsak  (which  tarns  red  if  left  exposed  to  the  air,  and  should  therefore 
\Hi  immersed  in  water  as  soon  as  it  is  peeled  off)  is  twice  boiled  with  a 
quantity  of  water  safficient  to  cover  it,  the  decoction  then  poured  off 
and  left  to  itself  for  24  to  36  hoars ;  it  then  deposits  phlorizin  in  crystals. 
The  mother-liqaors  yield  an  additional  qnantity,  bat  impure.  De 
Koninck  boils  for  4  or  5  hours,  then  a  second  time  for  1  to  2  hours  ; 
according  to  BouUier  (J.  Chim.  med.  13,  184  and  366),  half-an-hour's 
boiling  is  sufficient,  longer  boiling  yielding  a  less  pure  product.  — 
Phlorizin  may  be  obtained  from  the  leaves  of  the  apple  tree,  after  pre- 
cipitating the  decoction  with  alcohol,  whereby  gum  and  malate  of 
lime  are  obtained.    (Diehl.) 

2.  The  fresh  root-bark  is  covered  with  weak  alcohol,  and  heated 
for  7  or  8  hours  to  b(f  or  60**;  the  liquid  then  decanted,  the  residue 
twice  treated  with  alcohol ;  the  whole  of  the  tinctures  subjected  to 
distillation,  and  the  residue  cooled;  phlorizin  then  crystallises  out. 
(De  Koninck.) 

Purification.  By  recrystallisation  with  help  of  animal  charcoal. 
Or,  according  to  Roser,  the  crude  phlorizin  is  dissolved  in  hot  water ; 
the  liquid  boiled  with  a  little  gelatin,  whereupon  the  foreign  bodies 
settle  down  as  a  viscid  brown  mass,  on  the  sides  of  the  vessel ;  and 
the  decanted  liquid  is  mixed  with  a  small  quantity  of  alum  and  neu- 
tralised with  chalk,  which  throws  down  the  remaining  impurities, 
together  with  the  alumina.  The  filtrate  then  yields  nearly  colourless 
crystals,  which  may  be  completely  purified  by  addition  of  a  few  drops 
of  solution  of  basic  acetate  of  lead,  and  recrystallised  from  water 
slightly  acidulated  with  acetic  acid.  —  Impure  phlorizin  is  easily 
decolorised  by  chlorine.     (Weigand,  Jahrb.  pr.  Pharm,  1,  83.) 

The  fresh  root-bark  of  the  apple-tree  treated  by  the  first  method 
yields  3  p.  c,  according  to  the  second,  5  p.  c  phlorizin  (De  Koninck). 
iMehl,  by  the  first  method,  obtained  from  the  root-bark  of  a  veiy  old 
tree,  1*4  p.  c. ;  from  the  leaves  of  the  apple  tree,  about  yV  P*  ^« 
phlorizin. 

Properties.  Crystallised  phlorizin  heated  to  IOC  gives  off  water, 
and  is  converted  into  anhydrous  phlorizin,  which  melts  at  100**  (De 
Koninck),  at  106**,  and  completely  at  lOQ"*  (Stas)  to  a  colourless 
liquid,  which,  when  further  heated  to  130**,  hardens  again  to  a  mass 
resembling  gum-arabic.  It  melts  again  between  158°  and  160**,  but 
suffers  no  loss  of  weight  even  at  185°  (Stas).  Phlorizin  melted  at 
106**  and  solidified  at  130°,  crystallises  unaltered  from  solution  in 
water;  that  which  has  been  melted  at  160°,  still  yields  with  acids  and 
lead-oxide,  the  decomposition  products  of  phlorizin,  but  it  no  longer 
dissolves  readily  in  water,  and  separates  from  its  solution  without 
crystalline  form.  To  obtain  it  crystallised  again,  the  solutions  must 
either  be  boiled  or  left  to  evaporate  spontaneously.  (Stas).  Similar 
results  were  obtained  by  De  Koninck.  —  Phlorizin,  after  dehydration, 
does  not  absorb  water  from  moist  air  (De  Koninck).  Phlorizin  tastes 
sweetish  at  first,  then  bitter,  finally  astringent  (De  Koninck) ;  first 
pun  gently  sweetish,  then  persistently,  but  not  intensely  bitter,  and 
witli  scarcely  perceptible  astringency  (Geiger) ;  not  at  all  astringent 
(Buchner).  Tastes  indistinctly  bitter,  then  sweet  (Stas).  Inodorous, 
neutral.  —  Molecular  rotatory  power  to  the  left:   [a]r  for  crystallised 
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phlorizin   =:   39-98°  (Bouchardat,    Compt.  rend.   18,  299).    See  also 
Wilhelmy,  Lieb.  Kopp's  Jahresb.  1850,  p.  176. 

Petersen.         Erdmann.        Erdmann  & 

Marchond. 

5615    66-90    66-81 

5-81     5-89     5-61 

3804     37-21     3808 


Dried. 

42  0    .. 

a....       202            ••**. 

...    57-79 

24  H  ... 

24     

...      6-51 

20  0    ... 

160     

...    36-70 

■  •  '••■•• 


C«H»<0»....  43a    100-00    10000    10000    10000 

Marchaud.  Mulder.  Stas. 

earlier,  later,  mean.  at  100" — 160*. 

C 56-37    56-89 5668    67-47 

H 5-55    5-88    574    567 

0 3808    37-23 3758     3686 

10000    10000     10000    100-00 

JSarlier/ormula  :  CH'O*  (Petersen,  Ann,  Fharm.  15, 178)  ;  C"*H«07  (Erdmann, 
J.pr.  Chem.  8,  100)  j  (^H^^O"  (Erdmann  &  Marchand,  J^.  pr,  Chem.  15,  305)  ; 
C W0«  (Marchand,  J.  pr,  Chem.  16,  357)  ;  OaHWQw  (Mulder,  J.  pr.  Chem.  17, 
299 ;  and  Marchand,  J.  pr.  Chem.  17,  308)  ;  C«H»80io  (Stas)  ;  C«H2»0«>  (Liebic, 
Ann,  Fharm,  30,  217 ;  Berzelius,  Jahresb,  19,  535 ;  Boser).  This  last  formula 
differs  from  that  of  Strecker  (Ann,  Fharm,  74, 184),  now  universally  adopted,  only 
by  containing  1  at.  hydrogen  more. 

DecomposUiom,  1.  Phlorizin  which  has  been  melted  at  160°  begins 
to  boil  briskly  at  200°,  giving  up  water  and  being  converted  into  a  dark- 
red  substance,  and  decomposes  completely  at  about  350°.  Crystallised 
phlorizin,  thus  treated,  loses,  on  the  whole,  15*3  p.  c.  water  (Stas). 

(8  at  =  15*25  p.  C.  HO).  Phlorizin  boils  at  177^  decomposes  at  197*,  giving 
off  at  the  same  time,  a  small  quantity  of  benzoic  acid  (?  Gm.)  pyroacetic  spirit,  car- 
bonic acid,  and  a  brown  heavy  oil  (De  Koninck). 

The  body  produced  with  loss  of  163  to  16*5  p.c.  water,  on  heating  (crystallised) 
phlorizin  to  285^,  is  Mulder's  Rufln  or  Rutiliny  which,  according  to  him,  is  allied  to 
me  product  obtained  by  the  action  of  oil  of  vitriol  on  phlorizin,  and  to  the  bodies 
formed  imder  similar  circumstances  from  salicin  (xv,  434),  and  difiers  from  these 
several  bodies  only  by  the  amount  of  water  which  it  contains.  — When  phlorizin  is 
heated  in  the  oil-bath  to  190°,  it  begins  to  effervesce,  fixxn  escape  of  aqueous  vapour, 
and  in  half  an  hour  the  residue  assumes  the  appearance  of  a  resin  having  a  fine  red 
colour,  Mulder's  rufinj  which  is  brittle,  friable,  soluble  with  deep  orange  colour  in 
alcohol,  but  insoluble  in  ether.  This  resin  is  dissolved  and  decolorised  by  boiling 
water,  the  solution  becoming  milky  as  it  cools.  It  is  insoluble  in  hydrochloric  acid, 
dissolves  in  warm  nitric  acid,  with  decomposition,  and  in  oil  of  vitriol,  with  formation 
of  Mulder^B  rufieulphuric  acid  (see  below),  which  is  decolorised  by  water,  but  forms 
with  lime  a  red  soluble  salt  «  C"B70*,CaO,2SO^.  It  dissolves  with  fine  red  colour 
in  aqueous  ammonia  and  potash,  and  is  precipitated  by  dUute  sulphuric  acid.  This 
rufin  contains,  according  to  Mulder,  Gl"18  p.c.  C,  and  5'25  H.,  corresponding  to  the 
formula  C^H'O*,  and  is  formed  as  represented  by  the  equation :  2C**H'*0^  (Mulder's 
formula  for  crystallised  phlorizin)  =  SC^H'O*  +  9110.  The  numbers  calculated 
from  Mulder's  analyses  (or  in  consequence  of  misprints  ?)  are  59'59  and  60'45  C, 
5-24  H. ;  the  formula  C«BD»Ow  requires  63  p.c.  C,  and  5  H.     (Kr.) 

2.  Anhydrous  sulphuric  acid  colours  phlorizin  yellow,  then  brown, 
and  chars  it  without  giving  off  sulphm-ous  acid  (De  Koninck).  Oil  of 
vitriol  decomposes  it,  with  carbonisation,  and  forms  a  red  solution  (De 
Koninck).  Crystallised  phlorizin,  on  which  oil  of  vitriol  is  poured, 
turns  yellow,  and  water  then  produces  a  wliite  precipitate  (Buchner) ; 
if  the  temperature  rises  to  30°,  the  mixture  turns  rcl,  but  is  decolor- 
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ised  by  water.  Phlorizin  treated  with  oil  of  vitriol  at  60**  to  70**,  no 
longer  loses  its  red  colour  on  addition  of  water,  being  converted  into 
Rufi"  or  Rutili'Sulphuric  acid  (Mulder). 

If  the  red  solution  obtained  bj  the  action  of  oil  of  yitriol  on  phlorizin  at  30^  be 
diluted  and  neutralized  with  chalk,  alcohol  throws  down  from  the  red-brown  filtrate  i 

a  gelatinous  precipitate  of  rufisulphate  of  lime,  containing  29*01  p.c.  C,  3'4  H., 
30*41  SO"  and  14-58  CaO,  and  resembling  the  salt  obtained  in  like  manner  from 
salicin.  Mulder  estimates  the  carbon  higher,  supposing  that  some  of  the  carbonic 
acid  remained  with  the  lime,  and  gives  the  formula  2CMH70*.SO",2Aq.  +  30aO.SO».  . 

The  same  salt  is  obtained,  according  to  Mulder,  by  the  action  of  oil  of  yitriol  on  the  ! 

rufin  formed  from  phlorizin  by  heat.  I 


Dilute  sulphuric  acid  (also  phosphoric,  hydriodic,  hydrochloric  acids) 
dissolves  phlorizin  in  the  cold  without  alteration  (De  Koninck,  Stas). 
Aqueous  sulphuric  acid  of  the  strength  of  1  per  cent,  does  not  alter 
the  rotatory  power  of  the  solution  in  48  hours  (Bouchardat).  The 
solution,  heated  to  80°  or  90°,  becomes  turbid,  and  deposits  crystalline 
phloretin  (p.  8)  while  glucose  remains  in  solution  (Stas) : 

C«H>«0«  +  2H0  -  C*>En<Ow  +  CWH»0«  (Strecker). 
Bespecting  the  sugar  produced  in  this  reaction,  see  xt,  347. 

When  1  gr.  dried  phlorizin  is  heated  over  the  water-bath  with  20 
grs.  water  and  50  drops  of  dilute  sulphuric  acid,  the  maximum  quantity 
of  sugar,  amounting,  on  the  average,Jto  41-76  p.  c,  is  formed  in  four 
days,  60*46  p.  c.  phloretin  being  separated  at  the  same  time  (Roser) 

(calc.  41-28  p.  c.  C^^'H^^qk  and  6284  phloretin). 

3.  Strong  nitric  acid  acts  immediately  on  phlorizin,  evolving  nitrous 
gas  and  carbonic  acid,  and  producing  oxalic  acid,  together  with  a 
dark-red  substance,  Stas's  phloretic  acid  (p.  9),  which  remains  undis- 
solved. Strong  nitric  acid  produces  a  black-brown  resin,  which  dis- 
solves with  dark  red  colour  when  the  liquid  is  heated,  and  disappears 
on  further  boiling,  with  decoloration  and  evolution  of  nitrous  gas 
(Petersen).  Dilute  nitric  acid  dissolves  phlorizin  at  first  but  without 
alteration,  forming  a  pale  yellow  solution,  which,  if  left  overnight, 
deposits  a  yellowish  precipitate.  A  mixture  of  aqueous  phlorizin, 
with  a  small  quantity  of  dilute  sulphuric  acid,  slowly  turns  brown, 
and  yields  a  dark  brown  jelly  (De  Koninck).  AccorcUng  to  Buchner 
{Repert,  66,  224),  a  solution  of  phlorizin  in  nitric  acid  deposits,  on 
standing,  slender,  needle-shaped  crystals,  sparingly  soluble  in  water 
and  alcohol,  and  neutral  after  washing, 

4.  Strong  hydrochloric  acid  converts  phlorizin  into  a  dirty  red, 
amorphous  substance  without  dissolving  it  (De  Koninck). 

5.  When  phlorizin  is  triturated  with  ^  of  its  weight  of  iodine^  a 
greyish  violet  mass  is  formed,  from  which  water  separates  black  iiocks. 
(Vogel,  N.  Br,  Arch.  16,  155).  —  When  phlorizin  is  covered  with  ether 
and  bromine  is  dropped  into  the  liquid,  as  long  as  it  is  decolorised 
thereby,  the  phlorizin  dissolves  completely ;  and  on  evaporating  the 
solution,  boiling  the  residue  with  dilute  sulphuric  acid  (to  decompose 
phlorizin),  and  recrystaUising,  quadribromophloretin  (p.  10)  is  obtained. 
(Schmidt  &  Hesse,  -4 nn.  PAarm.  119,  105).  —  Chloriney  bromine  and 
iodine  evolve  heat  from  dry  phlorizin,  and  convert  it  into  a  brown 
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viscid  resin;  aqneons  chlorine  added  to  aqueous  phlorizin  forms  a 
yellow  precipitate  (De  Koninck).  —  When  phlorizin  is  treated  with 
chloride  of  Ume^  carbonate  of  lime  and  resins  are  formed,  but  neither 
chloranil,  nor  a  volatile  oil,  nor  crystals  (Stenhouse,  Ann,  Fhann.  55, 
4).  Aqueous  chloride  of  Hme  colours  aqueous  phlorizin  light  yellow 
at  first,  brown  after  some  days,  without  precipitation  (De  Koninck). 
With  chlorate  of  potash  and  hydrochloric  acid^  phlorizin  behaves  like 
phloretin  (Hofmann,  p.  9).  Phlorizin  distilled  with  sulphuric  acid 
and  bichromate  of  potash,  does  not  yield  any  oil  analogous  to  sali- 
cylous  acid  (Mulder) ;  but  it  yields  formic  acid  (Strecker). 

6.  Phlorizin,  saturated  with  ammonia  and  exposed  to  the  air  in  the 
moist  state,  acquires  successively  an  orange-red,  purple-red,  and  dark 
blue  colour,  and  is  converted  into  phlorizein-ammonia  (p.  16).    By  the 
continued  action  of  the  air,  and  especially  of  oxygen-gas,  the  blue 
compound  is  destroyed,  and  converted  into  a  brown-red  bitter  sub- 
stance,   sparingly    soluble  in  water   (Stas).     On    evaporating    the 
brown-red  solution,  redissolving,  and  precipitating  with  neutral  acetate 
of  lead,  the  nearly  colourless  filtrate  exhibits  the  reactions  of  sugar, 
and  leaves,  after  removal  of  the  lead-oxide,  a  hygroscopic  insipid 
mass,  which  bums  with  the  odour  of  sugar  (Hlasiwetz,  Ann.  Pharm. 
119,211).  —  7.  Boiling  potash-ley  of  45*^  B.,  forms  with  phlorizin  a 
black  acid,  acting,  in  fact,  like  an  acid,  and  producing  glucose,  and 
then  further  decomposing  this  substance.  —  This  solution  of  phlorizin 
in  dilute  aqueous  alkalis  rapidly  absorbs  oxygen  from  the  air ;  changes 
from  yellow  to  red-brown ;  loses  its  original  alkaline  reaction,  and  is 
found  to  contain  carbonic  acid,  acetic  acid,  and  a  red-brown  colouring 
matter  (Stas).  —  8.  On  distilling  phlorizin  with  lime^  the  same  pro- 
ducts are  obtained  as  in  the  dry  distillation  of  phlorizin  per  se,  but 
neither  benzoic  nor  carbonic  acid  (De  Koninck).  —  9.  Phlorizin  does 
not  reduce  potassio-cupric  tartrate  (Roser).      Mixed  with  cupric   sul- 
phate and  potash-ley,  it  forms  a  green  precipitate,  which  is  coloured 
blue  by  excess  of  potash  without  dissolving,  and  when  heated  turns 
green,  and  finally  brown  (Lassaigne,  J.  Chim,  med.  18.  417). 

10.  No  sugar  is  formed  by  emulsin.  (Rochleder,  Wim.  AJcad.  Ber, 
24,  32). 

Combinations,  —  With  Water,  Hydrated  Phloretin,  White  silky 
needles  often  united  in  radiate  groups ;  by  slow  crystallisation  from 
dilute  solutions  it  is  obtained  in  large  flattened  needles  having  a 
pearly  lustre  (De  Koninck,  Stas).  Sp.  gr.  1-4298  at  19°  (De  Koninck). 
Gives  oS.  water  of  crystallisation  at  100°,  more  quickly  at  110®,  7  p.  c. 
(De  Koninck) ;  6*82  (Erdmann  and  Marchand) ;  7*7  (Marchand)  j  7*89 
(Mulder) ;  7*8  p.  c.  (Stas).    4  at.  -  7-63  p.  c.  HO. 

Mulder.     Marchand.        Stafl.         Boser. 
Crystallised.  mean.  mean. 

42  0 262  ....    63-89    ....     52-53     ....    52-75    ....    68-24    ....  68-96 

28  H 28  ....      6-93    ....      608    ....      6-82    ....       612     ....     617 

24  0 192  ....    40-68    ....    4139    ....    4093     ....    40-64    ....  8988 

C«H»«0»  +  4aq 472  ....  10000    ....  10000    ....  10000    ....  10000    ....  10000 

Crystallised  phlorizin  dissolves  in  833  pts.  water  at  22°  (De  Koninck) 
in  1016  pts.  cold  water  (Boullier).      It  dissolves  very  abundantly  in 
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water  of  50**,  and  in  all  proportions  in  boiling  water  (De  Koninck\ 
The  solubility  is  not  perceptibly  increased  by  addition  of  dilate  acim 
(Boullier). 

With  Ammonia.  —  Crystallised  phlorizin  absorbs  10  to  12  p.  c 
ammonia-gas,  melting  at  the  same  time  and  solidifying  to  a  colourless 
mass,  which  is  unalterable  in  dry  air,  but  in  contact  with  moist  air 
forms  phlorizeYn-ammonia  (Stas). — Phlorizin  dissolves  easily  in  aqueous 
ammonia,  and  is  precipitated  by  acids  (De  Koninck).  From  the 
solution,  which  turns  yellow  in  24  hours,  no  phlorizin  can  afterwards 
be  separated  (Boullier). 

Phlorizin  dissolves  easily  in  aqueous  potash  and  sotfa,  forming  a  pale 
yellow  solution,  which  does  not  decompose  if  kept  from  contact  with 
the  air,  and  still  yields  phlorizin  with  acids,  even  after  standing  for 
eight  months  (Stas). 

Barium'Compound.  —  A  solution  of  phlorizin  in  wood-spirit  is  pre- 
cipitated by  baryta  also  dissolved  in  wood-spirit,  the  precipitate  is 
washed  with  wood-spirit,  then  pressed,  and  dried  out  of  contact 
with  the  air.  When  thus  prepared,  it  retains  a  small  quantity  of 
wood-spirit,  and  contains,  on  the  average,  30*01  p.  c.  BaO;  the 
organic  substance  exhibits  the  composition  of  dried  phlorizin  (Stas). 
2C*^H2*0»,  5BaO  «  30-45  p.  c.  BaO. 

Strcmtia  also  unites  with  phlorizin. 

Calcium-compound,  —  When  phlorizin  is  added  to  milk  of  lime,  the 
lime  dissolves  through  the  medium  of  the  phlorizin.  On  evaporating 
the  solution  in  vacuo,  there  remains  a  yellow  mass,  containing,  on  the 
average,  15-03  p.  C.  lime  (Stas).  Therefore  0«H"0»  HO,8CaO,  calc.  15*85 
p.  c.  CaO.     (liebig.) 

Lead-compound.  —  Aqueous  phlorizin  is  precipitated  by  basic  acetate 
of  lead,  but  not  by  tlie  neutral  acetate  (De  KoninckY  From  a 
mixture  of  phlorizin  and  oxide  of  lead  heated  to  140  ,  imaltered 
,  phlorizin  may  be  separated  by  hydrosulphuric  acid  (Mulder).  When 
basic  acetate  of  lead  is  poured  into  aqueous  phlorizin,  so  that  a  large 
quantity  of  the  latter  may  remain  in  excess,  and  the  precipitate  is 
washed  and  di'ied,  it  contains  from  59  to  60  percent.  PbO;  but  at  lower 
temperatures,  precipitates  arc  formed,  containing  between  55  and  60  per 
cent.. of  lead-oxide.  The  pale  yellow  precipitate  even  when  dried  at 
140°  in  vacuo  or  in  a  stream  of  dry  air,  still  retains  water,  which  does 
not  go  off  completely  below  170°,  at  which  tcmpcratiure  the  residue 
exhibits  a  deep  yellow  colour,  and  contains,  on  the  average,  24*81 
p.  c.  C,  2-13  H.,  59-82  PbO.,  and  13*24  0.  (Stas.)  Mulder  found  6213 
p.  c.  PbO. 

Aqueous  phlorizin  is  not  altered  hj  ferrous  sulphate.  With  ferric 
sulp?iate,  it  forms  a  yellow-brown  precipitate ;  with  fenic  chloride  it 
forms  a  dark  brown-red  liquid,  but  no  precipitate  (De  Koninck).  The 
colour  disappears  on  addition  of  ammonia  (Mulder).  The  aqueous 
solution  of  the  calcium-compound  of  phlorizin  dissolves  cupric  hydrate 
(Stas).  Mercuric  chloride  and  nitrate  of  silver  do  not  alter  aqueous 
phlorizin  (De  Koninck). 

Phlorizin  dissolves  easily  at  all  temperatures  in  wood-spirit  and  in 
alcohol  (De  Koninck,  Stas),  in  2  pts.  alcohol  it  forms  a  frothy  liquid. 
(Boullier.)    Water  precipitates  the  aqueous  solution.    Phlorizin  dis- 
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solves  very  easily  in  strong  ctcetic  add,  and  is  precipitated  therefrom 
by  alkalis  (De  Koninck).  —  It  dissolves  very  sparingly  in  ether 
whether  cold  or  at  the  boiling  heat,  but  easily  in  ether-alcohol 
(Stas).  It  is  not  precipitated  from  its  aqueous  solution  by  gelatin 
(De  Koninck). 


Fhlorizein. 

Stas.    Ann.  Chim.  Phys.  69,  393  ;  Ann.  Pliarm.  30,  206. 

Produced  when  the  compound  of  phlorizin  with  ammonia  is  exposed 
to  the  air  in  the  moist  state,  till  it  acquires  a  dark  blue  colour    (Stas). 

C«iP«0»  +  2NH»  +  60  -  C*WH»OM  (Strecker). 

Aa  this  reaction  must  be  attended  with  elimination  of  water,  Weltzien  {Organ.  Verb, 
Braunsohweig,  1860, 493)  supposes  that  phlorizein  contains  4  at.  water.  The  behariour 
of  phlorizin  to  ammonia  (p.  15)  renders  it  doubtful  whether  phlorizein  still  contains 
the  radical  of  glucose  (Hlasiwetz,  Awn.  Pharm.  119,  210).  See  also  the  reaction  of 
phloroglucin  with  ammonia  in  contact  with  the  air  (xr,  67),  in  which  similarly 
coloured  bodies  are  formed. 

A  number  of  capsules  covered  at  the  bottom  with  a  thin  layer  of 
moist  phlorizin,  are  placed  above  a  dish  containing  a  dissolved 
ammonia-salt ;  lumps  of  potash  are  thrown  into  this  solution,  and  the 
whole  is  covered  with  a  glass  bell-jar,  the  edge  of  which  dips  into 
water,  so  that  the  air  in  the  interior  is  kept  moist.  After  4  or  5  days, 
the  liquid  being  stirred  and  fresh  lumps  of  potash  thrown  in  every 
day,  the  phlorizin  is  converted  into  a  thick,  nearly  black,  syrup,  which, 
besides  phlorizein,  likewise  contains  phlorizin  either  unaltei'ed  or  com- 
bined with  ammonia,  and,  especially  on  the  edges  of  the  capsules, 
a  brown-red  bitter  substance  resulting  from  the  decomposition  having 
gone  too  far ;  this  must  at  once  be  carefully  removed,  as  it  could  not 
be  separated  afterwards.  The  remainder  of  the  product  is  placed 
in  vacuo  over  oil  of  vitriol,  to  expel  the  excess  of  ammonia,  then 
suspended  in  a  little  water,  and  dissolved  in  a  large  quantity  of  alcohol, 
which  dissolves  phlorizin  and  an  extractive  substance,  and  separates  a 
precipitate  of  a  fine  blue  colour.  The  latter  is  washed  with  alcohol, 
pressed  between  paper,  and  well-boiled  with  alcohol  to  remove  foreign 
matters.  On  dissolving  the  phlorize'in-ammonia  thus  obtained  in  the 
smallest  possible  quantity  of  water,  and  mixing  it  by  drops  with 
alcohol,  acidulated  with  acetic  acid  (carefully  avoiding  an  excess  of 
the  latter),  phlorizein  separates,  and  may  be  washed  with  strong 
alcohol. 

Properties.  Solid,  amorphous  body  like  a  red  reein  in  the  mass,  and 
having  a  shining  fracture.  In  splinters  it  is  transparent,  with  red 
colour.  In  powder  it  resembles  orcein.  Has  a  slightly  bitter  taste. 
Not  fusible. 

VOL.   XVI.  c 
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StM  proposed  the  formula  C>*NSH«<>*.  Streoker  (Ann,  Pharm,  74, 187),  the  one 
abore  giren. 

Decompositions,  1.  Fhlorizein  decomposes  when  heated^  withont 
melting  or  volatilising. — It  is  instantly  decomposed  by  chlorine.  In 
contact  with  alkalis  and  air^  it  loses  its  red  colour,  and  is  converted  into 
a  brown  substance. 

It  dissolves  in  boiling  water  with  red  colour,  less  easily  in  cold 
water. 

Phlorizetn-ammonia.  —  The  blue  substance  obtained  as  above.  —  If 
it  be  dissolved  in  a  small  quantity  of  ammonia,  after  being  washed 
with  aclohol,  and  the  solution  evaporated  under  a  glass  jar  in  the 
neighbourhood  of  sticks  of  potash,  it  remains  in  the  form  of  a  solid 
amorphous  purple  blue  substance,  with  coppery  reflex,  having  a  bitter 
ammoniacal  taste,  and  unalterable  in  dry  air, — gives  off  ammonia  and 
water  when  heated.  —  It  is  instantly  decolorised  by  chlorine.  Strong 
acids,  with  the  exception  of  nitric  acid,  dissolve  the  compound  with 
blood-red  colour,  alkalis  separate  ammonia  from  the  solutions,  without 
destroying  the  colour.  The  easily  formed,  splendid  blue  solution  of 
the  compound  in  water,  gives  off  ammonia  when  heated,  and  deposits 
red  phlorize'in ;  likewise  on  addition  of  dilute  acids.  It  is  instcuitiy 
decolorised  by  hydrosulphuric  acid,  hydrosulphate  of  ammonia,  or 
stannite  of  potasn,  but  turns  blue  agsdn  on  exposure  to  the  air. — 
Contains  from  44*66  to  45*45  p.  c.  C,  6*26  H.,  6.'50  N.,  and  oxygen, 
Liebig  (Ann.  Pharm.  30,  222)  gave  the  formula  C<«N^H»0»NH*0,  which,  accord- 
ing to  Strecker*B  formulas,  should  contain  1  at.  hydrogen  more  (  ^  C*'N'H'*0^,  and 
would  then  require  46*82  p.c.  C,  7'72  N.  and  6'25  H. 

Hydrate  of  alumina  immersed  in  aqueous  phlorizein-ammonia, 
turns  blue,  decolorises  the  liquid,  and  sets  ammonia  free. 

Lead'Compound  of  Phlorizetn,  —  From  the  ammonia-compound,  basic 
acetate  of  lead  throws  down  a  (precipitate,  which,  after  drying  in  vacuo, 
contains  on  the  average,  30*71  p.  c.  lead-oxide  (Stas),  answering, 
according  to  Strecker,  to  the  formula  C*»N»H«0**,2PbO  (calc.  aO*9  p.  c. 
PbO). 
Aqueous  phlorizem-ammonia  precipitates  zinc-  and  iron  salts, 

SUvei^'Compound.  —  Thrown  down  from  the  ammonia-c(»npound  by 
nitrate  of  silver,  as  a  blue  precipitate,  which  is  decomix)sed  by  washing 
with  water,  and  when  dried,  after  being  pressed,  at  mean  temperature, 
exhibits  a  pitch-black  colour.  When  thus  prepared,  it  contains  from 
36*89  to  37-57  p.  c.  C,  3*9  to  4*4  H.,  4*25  N.,  and  21*66  to  22*75  Ag. 
(StaH.) 

Phlorize'in  scarcely  colours  wood  spirit^  alcohol^  or  ether. 
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MiNOB  (ISSl).    Br.  Arch.  88,  130;  Berz.  Jahresher.  16,  274. 
Kalbruner,  Bepert.  44,  211. 

J.  B.  Trommsdorpf.     Ann.  Pharm.  14,  189 ;  Berz.  Jahresher.  16,  283, 
EooHLEDER  &  ScHWARTZ.     Wien.  Akod.  Ber.  10,  70 ;  Ann.  Pharm.  87. 

186 ;  J.  pr.  Chem.  59,  193 ;  abstr.  Pharm.  Centr.  1858,  305  ;  N".  J, 

Pharm.  23,  474 ;  N.  Ann.  Chim.  Phys.  38,  873 ;    Chem.  Gaz.  1853. 

^01.— Wien.  Akad.  Ber.  11,  334;  J.  pr.  Chem.  60,  291;  abstr.  Ann. 

Pharm.  88,  356 ;  Pharm.  Centr.  1853,  728. 
ZwENGER.     Ann.  Pharm.  90,   63 ;   Pharm.    Centr.    1854,  489 ;   J.  pr. 

Chem.  62,  282 ;  Chem.  Gaz.  1854,  301. 
RocHLEDER.     Wien.  Akad.  Ber.  13,  169;  J.  pr.  Chem.  64.  29;  Pharm. 

Centr.  1854,  722.— Wien.  Akad.  Ber.  16,  1;  J.pr.  Chem.  66,  208. 

^Wien.  Akad.  Ber.  20,  351;  J.pr.  Chem.  69,  211 ;    Chem.  Centr. 

1856,  869.— TTww.  Akad.  Ber.  23,  1;  J.pr.  Chem.  71,  414;  Chem. 

Centr.  1857,  ZbH.—Wien.  Akad.  Ber.  24,  32. 

SckUlerttoff  (Baab)  ;  Sicolorm  (MaitiuB)  ;  Polychrom  (EAstner).  J^^mt^Mitf.  — 
Friscbmann  {Crell.  Chem.  J.  6,  5)  observed  that  the  infusion  of  hone-chestnut  bark 
is  iridescent ;  Bemmler  {Tcuchenh.  1786. 124)  endeavoured  to  isolate  the  iridescent 
principle,  and  Appears  to  have  obtained  tolerably  pore  ssculin.  Subsequently  esculin 
was  regarded  as  a  salifiable  base,  or  its  separate  identity  was  doubted,  till  lUab 
iJKastn.  Arch.  10,  121)  disooyere  d  it  anew,  and  Minor  obtained  it  in  the  pure  state. 
—  On  Fremy*8  ctcide  eaculique^  see  xvi. 

Sources.  In  the  bark  of  the  horse-chestnut  Aesculus  Hippocastanum 
{Handbuch^  viii.  Phytochemia^  25.)  Most  abundantly  in  March,  before 
the  opening  of  the  buds  (Jonas). — In  Tamarix  gallica  {ibid  35),  espe- 
cially in  the  fresh  flowers  (Landever,  Mepert.  33,  377;  84,  72). 
AVhether  the  fluorescence  observed  by  Loseke  {Mat.  med.  162)  in  the 
infusion  of  privet  by  Frischmann  in  that  of  logwood,  and  by  ^olde 
( Crell.  Chem.  J.  5,  5)  in  that  of  red  sandal- wood  and  of  quassia- wood,  is 
due  to  the  presence  of  aescuhn,  is  a  point  not  yet  investigated.  Similar 
remarks  apply  to  the  fluorescent  substance,  which,  according  to  Brandis 
{Br.  Arch.  38,  130)  exists  in  angelica  root,  and  in  Semen  Stramoniiy  and 
according  to  Richter  {J.pr.  Chem.  11,  30),  in  Radix  BeUadonnce. — The 
fluorescent  principle  of  the  bark  of  Fraxirms  omus  {Handbuch,  viii., 
Phytochem.  48)  appears  to  be  fraxin. 

f  According  toG.  G.  Stokes  {Chem.  Soc.  Qu.  J.  11, 17),  the  barks  of 
the  various  species  of  Aesculus  and  Pavia  contain  two  fluorescent  sub- 
stances, viz.,  sBscuUn,  which  exhibits  a  sky-blue,  and  paviin,  which 
exhibits  a  blue-g^een  fluorescence ;  the  former  predominates  in  Aesculus, 
the  latter  in  Pavia.  Paviin  bears  a  very  close  resemblance  to  cesculin, 
but  is  distinguished  from  it  by  much  greater  solubility  in  ether. ^f 

Preparation. — Ten  pounds  of  pulverised  horse-chestnut  bark  is 
digested  with  six  times  the  quantity  of  alcohol  of  80  p.  c,  the  liquid 
boiled  up  and  filtered  hot,  and  the  residue  again  treated  with  half  the 
quantity  of  alcohol.  After  -I-  of  the  alcohol  has  been  distilled  off  from 
the  tinctures,  the  residue  is  left  to  itself  for  ^^orr.c  weeks  in  an  open 
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dish ;  it  then  deposits  impure  sesculin.  This  crude  product,  after  bein^ 
freed  by  ice-cold  water  from  adhering  colouring,  and  pulverulent  par- 
ticles, and  from  extractive  matter,  is  repeatedly  dissolved  in  the 
smallest  possible  quantity  of  alcohol  containing  ether,  whenoe  it 
separates  on  cooling ;  it  is  then  pressed  between  bibulous  paper.  The 
pmiiication  is  repeated  till  the  »sculin  appears  snow-white,  and  bums 
without  leaving  a  trace  of  ash. — All  the  waste-liquid  obtained  in.  the 
process,  together  with  the  waters  with  which  the  paper  has  been 
washed,  are  precipitated  with  solution  of  glue  or  isinglass.  The  pre- 
cipitate containing  tannin  is  repeatedly  kneaded  with  hot  alcohol,  and 
the  liquids  thus  obtained  are  concentrated,  a  fresh  quantity  of  eescolin 
then  crystallising  out.  By  this  treatment  lib.  of  the  bark  yields 
3  drams  of  eesculin  (Trommsdorff).  A  similar  method  is  pursued  by 
Kalbruner. 

2.  Comminuted  horse-chestnut  bark  is  exhausted  with  cold  water 
(boiling,  according  to  Rochleder  &  Schwartz) ;  the  infusion  is  pre- 
cipitated with  neutral  acetate  of  lead;  the  filtrate  is  freed  from  lead  by 
hydrosulphuric  acid,  and  evaporated  to  a  syrup  at  a  moderate  heat ; 
and  this  syrup  is  left  at  rest  for  several  days,  whereupon  it  sohdifies 
to  a  brown  mass  mixed  with  white  grains.  This  mass  is  washed  with 
cold  water,  and  the  white  grains  are  collected  on  a  filter.  (Minor.) — 
A  similar  process  is  adopted  by  Rochleder  &  Schwartz,  who  further 
crystallise  the  product  three  or  four  times  from  weak  boiling  spirit,  and 
as  often  from  water,  and  finally  wash  it  with  cold  water,  till  \  of  the 
crystals  is  dissolved :  that  wnich  then  remains  undissolved  is  pure 
SBScuhn. 

3.  The  decoction  of  horse-chestQut  bark  is  precipitated  with  solution 
of  alum  and  a  slight  excess  of  ammonia;  the  cream-coloured  pre- 
cipitate is  removed ;  and  the  pale  wine-yellow  filtrate  evaporated  over 
the  water-bath;  it  then  leaves  a  residue  containing  sulphate  of 
potash  and  ammonia,  together  with  a  small  quantity  of  the  acetates, 
and  the  whole  of  the  assculin.  On  boiling  this  residue  with  strong 
alcohol,  all  the  sesculin  dissolves  out,  and  may  be  purified  by  re- 
crystallisation  from  alcohol.  This  method  yields  a  larger  quantity  of 
aescuHn  than  any  other.     (Rochleder,  Wien.  Akad.  Ber.  23,  1.) 

4.  The  aqueous  extract  prepared  by  infusion  is  exhausted  with 
alcohol  of  75  p.  c. ;  the  tincture  is  evaporated ;  the  extract  dissolved 
in  6  pts.  of  alcoholic  sal-amfhoniac ;  the  clear  solution  is  super- 
saturated with  dilute  sulphuric  acid,  and  then  again  with  ammonia, 
so  that  it  smells  strongly  of  ammonia,  and  exhibits  intense  fluorescence. 
If  the  proper  quantity  of  ammonia  has  been  added,  the  liquid  becomes 
turbid  immediately,  or  on  bemg  heated,  deposits  sesculin,  an  addi- 
tional quantity  of  which  is  obtained  by  repeated  supersaturation  with 
sulphuric  acid  and  ammonia.  The  mother-liquors  are  evaporated  to 
two-thirds ;  a  small  quantity  of  gelatin-solution  is  added,  and  the  pre- 
cipitate is  auickly  removed ;  the  filtrate  then  again  yields  sesculin. 
The  remainder  is  obtained  by  concentrating  and  extracting  with  ether 
containing  ammonia.     (Jonas,  Ann,  Phai^m.  15,  266.) 

Properties,  Crystallised  SBSCulin  (p.  22)  contains  water,  but  melts 
and  becomes  anhydrous  at  160®.    After  fusion,  it  solidifies  to  an  amor- 
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phous   fissured  mass.     Inodorous.     Tastes  slightly  bitter.    Colours 
litmus  permanently  red.    (Zwenger). 

H.  Trommfl-  Booh-        £awalier.      Zwenger. 

dorff.  leder  & 

Jnhydrous,  mean ;  at  100*.    Schwartz.  fused. 

42  C  262    ....     62-07    61-61    6192    ...     5211    6198 

24  H 24    ....      4-96    497    628    ....      499    4-63 

26  O  208    ....     42-97    4842     4280    ....    4290     43-39 

C*"H>«C)«..  484    ....  100-00    10000    100*00    ....  100*00    100*00 

Kawalier  (Wien.  Akad,  Ber,  16, 1)  analysed  flesculin  dried  in  a  stream  of  carbonio 
acid.  According  to  Zwenger,  fesculin  dried  at  100^  still  retains  water ;  this  state- 
ment is,  howeyer,  at  yariance  with  the  results  obtained  bj  other  chemiste.  Bochleder 
&  Schwartz  appear  to  haye  at  first  oyerlooked  the  water  contained  in  crystallised 
sesculin ;  subsequently  Bochleder  stated  that  nscuUn  dried  for  a  day  at  100*  ezhibita 
the  aboye  composition. 

Tronunsdorff  ciyes  the  formula  C"H»0» ;  Delffs  {N.  Jahrh,  Fharm,  11,  866) 
giyes  C^H^^O^,  which  latter  does  not  ame  with  the  analysis.  Zwenger's  formula, 
C7»H*|0^  for  fused,  and  C?'H«0*7,5HO  for  orystallifled  osculin,  do  not  agree  with  the 
quantities  of  sufi^ar  found  by  Bochleder  k  Schwartz.  The  aboye  formula  is  that  pro- 
posed by  Bochleder  &  Schwartz.  More  recently  (fVien.  Akad.  Ber,  20,  351)  Boch- 
leder has  giyen  the  formula C^H*H)V  (calc.  5463  p.c.  C,  501 H.)  deduced  from  the 
quantity  of  sugar  obtained  by  the  decomposition  of  tesoulin. 

Decompoaitiona.  1.  ^sculin  heated  above  its  melting  point  turns 
yellow  or  brown.  The  crystalline  mass  to  which  it  then  solidifies  on 
cooling,  contains  sesculetin  and  the  decomposition-products  of  glucose. 
By  dry  distillation,  crystals  of  aesculetin  are  obtained,  together  with 
other  products.  (Zwenger).  Bark  yellow  vapours  are  given  off,  which 
condense  to  an  orange-yellow  mass  in  the  neck  of  the  retort ;  after- 
wards a  little  brown  empyremnatic  oil  passes  over,  whilst  a  small 
quantity  of  gas  escapes,  and  a  shining  charcoal  remains.  The  distil- 
late dissolves  in  water  to  a  turbid  add  liquid,  in  which  oil  and  yellow 
flocks  float    (Trommsdorff). 

2.  ^sculiu  burnt  on  platinum  foil  emits  an  odour  of  caramel,  and 
leaves  a  carbonaceous  residue  (Zwenger).  In  a  crucible  it  melts  to 
a  dark  brown  liquid,  which  gives  off  white  fumes,  smells  of  caramel, 
bums  with  a  bright  flame,  and  leaves  charcoal  (Trommsdorff).  — 
3.  The  aqiteotis  solution,  when  kept,  loses  its  fluorescent  property,  and 
does  not  recover  it  under  the  influence  of  alkalis  (which  colour  it  blue) 
(Kalbruner).  —  4.  Cold  dilute  nitric  acid  dissolves  sesculin,  forming  a 
yellow  solution,  which  turns  red  when  supersaturated  with  potash 
(Kalbruner).  —  5.  Chlorine-water  colours  aqueous  sBSCulin  red,  then 
brown-red,  finally  deep  yellow,  and  destroys  the  fluorescence.  On  the 
addition  of  lime-water,  the  solution  becomes  darker  and  recovers  its 
fluorescent  power  (Trommsdorff). 

6.  ^sculin,  heated  with  dilute  sulphuric  or  hydrochloric  addy  is  re- 
solved into  eesculetin  and  glucose  (Rochleder  &  Schwartz).  Bespeoting 
the  sugar  thus  produced,  see  xy,  341.  With  acids,  Bochleder  obtained  (from  crystal- 
lised flesculin  ?  Er.),  firom  62-09  to  62*70  p.  c.  glucose,  with  emulsin  70'7  p.  c.  The 
former  statement  accords  with  Bochleder's  formula,  C^H'K)*^,  the  decomposition  of 
which,  according  to  the  equation  0»H»0«7  +  3HO  »  20«H«0«  +  2C»H»«0» 
should  yield  64*6  p.  c.  glucose.  According  to  the  formula  of  Bochleder  &  Schwarts, 
0«H*«0»  +  6H0  -  0%«0»  +  2(FH«0«,  dried  ©soulm  should  yield  74-3  p.  c, 
crystallised  lesculin  70*46  p.c.  glucose,  agreeing  with  the  second  statement.  Zwenger's 
formula  C7«H^>0<'  =  (y*B?^C^  +  C"ll"0",  presupposes  the  formation  of  pnly 
21*6  p.  c.  sugar, 
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7.  By  haryta-'Water  ©sculin  is  decomposed  in  the  same  manner  as  by 
acids,  but  the  sugar  and  aesculetin  undergo  further  alteration,  the 
former  being  converted  into  glucic  and  apoglucic  acids,  the  latter,  with 
assimilation  of  water,  into  eesculetic  acid  (p.  24)  (Rochleder). — 8.  It 
dissolves  in  hot  aqueous  sesquichloride  of  iron,  with  green  colour,  due 
probably  to  the  formation  of  aesculetin  (Kochleder  &  Schwarz).— 9.  By 
continued  boiling  of  aesculin  with  cupric  oxide  and  potash,  cuprous  oxide 
is  formed  (Zwenger).  — 10.  A  solution  of  aesculin  in  cold  water,  left 
for  some  time  in  contact  with  emulsin  at  a  temperature  between  2G° 
and  30°,  deposits  sBSCuletin,  a  small  quantity  of  which  remains  in 
solution,  together  with  sugar  and  emulsin.  lOOpartv  esoulin  yield  70*7  pta. 
glucose  dried  at  100"*  (Rochleder  &,  Schwarts). 

Combinations.  —  With  Water,  .^sculin  dried  at  100**,  absorbs  only 
0*5  to  0'75  p.  c.  water  from  the  air  (Trommsdorff ). 

A.  CrystcUUsed  jEsculin.  Faeed  amorphous  esculin  becomes  oiystalline  when 
wateris  poured  upon  it  (Zwenger).  Dazzling  white  slender  needles  or  prisms 
often  g^oupea  in  spherules,  appearing  to  the  naked  eye  as  a  loose 
powder.   From  coloured  solutions  it  separates  in  grains  (Trommsdorff). 

CryitallUed.  Zwenger. 

atl(Xf, 

42  0  252    49-31    49-46 

27  H 27    5-28    6-12 

29  O 282     45-41     45*48 

0«H«0»3H0.  611    10000    10000 

B.  Aqueov3  Solution. — ^sculin  dissolves  in  672  pts.  water  at 
10'6**,  in  576  pts.  at  25*,  more  abundantly  when  it  contains  colouring 
matter  (Trommsdorff),  in  800  pts.  (Minor).  It  dissolves  in  12'5  pts. 
boiling  water,  and  the  solution  solidifies,  on  cooling,  to  a  loose  white 
pulp,  which,  when  placed  upon  a  filter,  allows  only  one-fourth  of  the 
water  to  drain  off.  The  cold  saturated  aqueous  solution  is  colourless, 
and  exhibits  a  faint  blue  fluorescence,  which  becomes  much  stronger 
on  the  addition  of  spring  water ;  1  pt.  of  aescuhn  imparts  fluorescence 
to  1^  million  parts  of  water  (Trommsdorff).  The  solution  loses  its 
fluorescence  on  addition  of  any  acid  (according  to  Kalbruner,  boracic  acid  does 
not  destroy  the  fluorescence ;  according  to  Tromnudoi^  it  does),  but  recovers  it  on 

the  addition  of  alkalis,  lime-water  or  baryta- water  (Minor,  Tromms- 
dorff, Ealbruner). 

^^sculin  dissolves  in  dilute  acids  or  alkalis  more  easily  than  in  water; 
the  alkaline  solution  appears  blue  by  reflected,  yellow  by  transmitted 
light  (Minor).  All  alkalis  colour  aesculin  yeilow,  and  increase  its  fluor- 
escence. The  solution  is  sometimes  partially  decomposed  by  the  alkali, 
and  is  then  no  longer  completely  decolorised  by  acids,  but  leaves  on 
evaporation  in  vacuo,  a  brown  bitter  mass,  which  dissolves  in  water, 
wil^  bright  flaorescence  (Trommsdorff). 

Aqueons  eesculin  is  not  precipitated  by  metcUUc  salts  ( Joaas,  Tromms- 
dorff), only  by  basic  acetate  o/ jeod,  forming  a  yellow  {M*ecipitate  (Minor). 
The  pale  veilow  precipitate  produced  by  basic  acetate  of  lead  is 
partially  decomposed  by  washing  with  water  or  alcohol  (Rochle- 
der &  Schwartz ;  Zwenger). 

^sculin  does  not  colour  aqueous  tron-^salts  (Jonas,  rid.  sup.). 

It  dissolves  in  120  pts.  absolute  alcohol ;  100  pts.  of  alcohol  of 
82  p.  c,  and  in  80  pts.  of  rectified  spirit  (Minor) ;  in  24  pts.  of  boiling 
alcohol  of  sp.  gr.  0*798  (Trommsdorff). 
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It  is  insolnble  in  ether  (Minor) ;  nearly  insoluble  in  absolute  ether, 
but  somewhat  soluble  in  ether  containing  water  or  alcohol,  in  17  pts. 
of  a  boiling  mixture  of  1  pt.  ether  and  5  pts.  absolute  alcohol  (more 

abundantly  then  than  in  pure  alooliol  T  Gm.)  ;  when  the  solution  COOls  down 

to  10*5  ,   1  pt.  of  sdsculitt  remaias  dissolved  in  90  pts.  of  liquid 
(Trommsdoiff). 


Appendix  to  Vol.  Xm,  p.  345. 

JEsculetin. 

RocHLBDEB  &  ScHWABTZ.     Wien,  Akod,  Ber.  10,  70 ;  11,  334. 

ZwENGER.    Ann.  Phamu  90,  68. 

RocHLEDEB.     Wxen.  Akad.  Ber.  13,  169  \  20,  351 ;  24,  32. 

Tlie  compound  produced  by  the  decomposition  of  ABeculin  (p.  21). 

Preparation,  1.  iEsculin  is  immersed  in  a  quantity  of  water  sufficient 
to  dissolve  it  on  boiling;  a  quantity  of  oil  of  vitrei  equal  to  i  of  the  volume 
of  the  water  is  added ;  and  the  liquid  is  heated  over  the  water-bath, 
whereupon  the  sesculin  first  dissolves  with  yellow  colour,  and  the  solution 
afterwards  deposits  needles  of  eesculetin.  When  the  evaporation  has 
been  carried  so  far  that  the  liquid  begins  to  blacken  on  the  edges  of 
the  basin,  it  is  set  aside  for  24  hours  at  8°  to  10"*,  and  the  eesculetin 
is  collected  and  crystallised  from  boiling  water,  with  help  of  animal 
charcoal.  The  sesculetin  thus  obtained,  which  is  still  slightly  yellow, 
may  be  rendered  white  by  moisteniag  it  with  aqueous  ammonia, 
washing  it  on  a  filter  till  ^  of  it  is  dissolved,  and  recrystalUsing  the 
remainder  from  boiling  water  containing  hydrochloric  acid  (Rochleder 
&  Schwarz).  — 2.  J^ulin  is  dissolved  in  warm  moderately  dilute 
hydrochloric  acid;  the  liquid  is  heated  for  some  time  to  the  boilmg  point, 
and  the  crystalline  pulp  is  diluted  with  cold  water,  and  washed  to  re- 
move the  hydrochloric  acid.  The  nearly  pure  »8culetin  thus  obtained 
is  dissolved  in  warm  alcohol,  and  precipitated  with  neutral  acetate  of 
lead,  and  the  yellow  precipitate,  after  washing  with  alcohol  and  with 
boiling  water,  is  suspended  in  boiling  water,  and  decomposed  by  a 
stream  of  hydrosulphuric  acid  gas.  The  solution  filtered  from  the 
sulphide  of  lead  at  the  boiling  heat,  and  left  to  cool,  deposits  sesculetin, 
which  may  be  further  punfied  by  reor^tallisation  (Zwenger). — 
3.  iEsculin  dissolved  in  cold  water  is  left  m  contact  with  emulsin  at  a 
temperature  of  25°  to  80°  till  ssculetui  separates  out,  and  the  solution 
has  quite  lost  the  bitter  taste  of  sesculin ;  the  liquid  is  then  evaporated 
over  the  water-bath,  and  the  residue  is  treatea  with  boiling  alcohol, 
which  leaves  the  emulsin  undissolved,  and  takes  up  the  eesculetin  and 
sugar.  The  two  latter  substances  are  separated  by  evaporating  the 
alcoholic  solution,  and  treating  the  residue  with  cold  water,  or  more 
completely  by  precipitating  the  boiling  solution  with  neutral  acetate  of 
lead,  filtering,  and  decomposing  the  lead-compound  of  s^sculetin  with 
hydrosulphuric  acid  (Rochleder  &  Schwartz). 


I 
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Properties,  Crystallised  sesculetin  (see  below)  heated  to  100**  or  left 
over  oil  of  vitriol  in  vacuo,  gives  off  water,  and  is  converted  into 
anhydrous  SBSculetin,  acquiring  a  yellowish  colour  at  the  same  time. 
Anhydrous  e&sculetin  melts  at  a  temperature  above  276®  to  a  yeUovr- 
brown  oil,  which  solidifies  in  the  crystalline  form,  partly  volatHising" 
at  the  same  time  that  it  melts.  Its  taste  is  bitter  and  irritating.  NeutraL 
(Zwenger.) 

Calculation  aeewrdmg  to  Bochleder  k  Schwartz.  Zwenger. 

18  C 108    60-67  64  C 884    ....    60-96 

6  H 6    3-87  22  H    22    ....      849 

8  0 64    85-96  28  0 224    ....    86-66 


CWH«0» 178    10000  C«H«0»....  680    ....  100-00 

Bochleder  &  Schwartz.  Zwenger. 

mean:  atlQO*  mean;  at  100\ 

60-68    60-71 

3-63     8-49 

85-79    85-80 


10000    100-00 


The  formiila  of  Bochleder  &  Schwartz  is  supported  by  the  behayiour  of  esculetin  I 

to  chloride  of  acetyl,  it  ia  aUo  more  in  accordance  with  the  mode  of  resolation  of 
Bsculin. 

Decompositions.  1.  ^sculetin,  when  heated,  melts,  turns  brown,  chars, 
and  is  for  the  most  part  decomposed,  small  quantities  of  a  yellow  oil 
passing  over,  together  with  crystals,  probably  of  unaltered  aesculetin 
(Rochleder  &  Schwartz).  —  2.  It  is  decomposed  by  hot  oil  of  vitriol 
(Zwenger).  —  8.  By  nitric  acid  it  is  oxidised  to  oxahc  acid  (Zwenger). 
—  4.  Baryta-water  converts  sBSCuletin  into  sesculetic  acid,  C^H^K)", 
whose  baryta-salt  is  represented  by  the  formula  C"H"BaO",  and  its 
lead-salt,  by  6C"H'<^0",  lOPbO  (Rochleder).  —  5.  *  JSsculetin  reduces 
a  boiUng  alkaline  solution  ofcupric  oxide  to  cuprous  oxide,  nitrate  of  silver 
to  metallic  silver,  quickly  with  aid  of  heat,  after  considerable  time 
only,  in  the  cold.  —  6.  -^sculetin  dissolves  readily  in  a  boiling  concen- 
trated aqueous  solution  of  bisulphite  of  ammonia,  and  does  not  separate 
on  cooling.  The  yellowish  solution  mixed  with  alkalis,  rapidly  absorbs 
oxygen  from  the  air ;  it  is  coloured  darker  by  ammonia,  and  if  then 
shaken  up  with  air,  assumes  a  blood^red,  and  ultimately  a  deep  indigo- 
blue  colour  (baryta-water  in  place  of  ammonia,  precipitates  sulphite  of  baryta, 
after  remoTal  of  which  the  liquid  appears  a  blood-red),  whereupon,  baryta  or 
lead-salts  throw  down  a  deep  violet  or  dark  indigo-blue  precipitate 
according  as  the  liquid  has  an  acid  or  a  neutral  reaction.  On  decom- 
posing the  lead-salt  with  hydrosulphuric  add,  a  liquid  is  obtained 
colourless  when  dilute,  green  when  concentrated,  and  acquiring  a 
splendid  blood-red  colour  on  exposure  to  the  air.  By  evaporation,  dry 
distillation,  or  precipitation  of  these  liquids  with  bases,  red,  green,  or 
blue  substances  arc  obtained,  all  containing  nitrogen  and  sulphur,  but 
the  nitrogen  not  in  the  form  of  ammonia,  and  the  sulphur  neither  as 
sulphurous  nor  as  hydrosulphuric  acid  (Rochleder).  —  7.  iEsculetm 
heated  with  chloi^de  of  acetyl  containing  traces  of  terchloride  of  phos- 
phorus, is  converted  into  acetyl-sesculetin.  Pure  chloride  of  acetyl  appears 
not  to  act,  at  least  in  similar  cases  (oomp.  xiii,  242.)     (Nachbaur.) 
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Combinations.  With  Water. — A.  Crystallised  jEsctUetin,  Colotir- 
less  needles  and  laminse,  with  a  silky  lustre,  like  benzoic  acid,  and 
f  onning  a  silky  film  when  dried  on  tbe  filter  (Rochleder  and  Schwartz ; 

Zwenger).  iEsculetin  prepared  by  the  action  of  emulflin  ig  white ;  that  which  ia 
obtained' with  acids  is  alightlj  jellow,  and  cannot  be  deprired  of  ita  colour  (Roch- 
leder).—At  100°  or  in  vacuo,  it  loses  on  the  average  6*7  p.c.  water,  and 
is  converted  into  anhydrous  eesculetin  (Zwenger). 


36  C   

a. 
216    ....    66-89 

64  C 

h. 

Zwenger. 

mr-drted. 

.•••     oo'67 

15  H  

•■«•■«•»       Xd      AAA*          o  vSS 

27  H 

88  0 

264    ....     3912 

...•      4-18 

A«7     \J      ........ 

152     ....     3969 

....    8915 

2C»H«0»,3HO...  883    ....  10000        C«H»0»,5H0....  676    ....  100.00    ....  10000 

Zwenger  gives  the  formula  h,  according  to  a,  the  calculated  amount  of  water  in 
crystallised  ssouletin  is  7*65  p.o. ;  according  to  ft,  it  is  6'6  p.c. 

iEsculetin  dissolves  very  shghtly  in  cold,  more  easily  in  boiling 
water.  The  cold  saturated  solution  is  colourless;  that  which  is 
saturated  at  the  boiling  heat  is  yellowish ;  both  exhibit  a  faint  blue 
colour  by  reflected  light,  becoming  stronger  on  addition  of  a  small 
quantity  of  carbonate  of  ammonia,  whereas  adds  destroy  the  colour 
(Zwenger). 

Dissolves  in  fuming  hydrochloric  acidy  and  crystallises  therefrom  in 
large  laminas  and  needles. 

Ammonia'Compound,  —  Colourless  sesculetin  exposed  to  air  contain- 
ing ammonia,  acquires  a  flesh  colour,  like  that  of  hydrated  sulphide  of 
manganese  (Kochleder).  The  saturated  solution  of  sBsculetin  in  hot 
aqueous  ammonia  deposits  on  cooling  shining  lemon-yellow  laminae, 
which  when  exposed  to  the  air  for  a  few  hours,  give  off  all  their  am- 
monia and  turn  white  (Rochleder  &  Schwartz). 

iEsculetin  dissolves  readily  in  dilute  aqueous  alkalis^  forming  a 
gold-yellow  solution,  from  which  it  is  precipitated  by  acids  in  neeSes. 
A  trace  of  alkali  or  of  an  alkaline  earth  colours  aqueous  SBSCuletin 
intensely  yellow  (Rochleder  &,  Schwartz,  Zwenger). 

Lead-compound.  —  Neutral  acetate  of  lead  precipitates  aesculetin, 
both  from  its  aqueous  and  from  its  alcoholic  solutions.  The  precipitate 
obtained  from  boiling  aqueous  eesculetin  is  light  yellow  and  gelatinous, 
becomes  darker  after  drying  at  100°,  and  contains  49-34  p.  c.  lead- 
oxide  (Rochleder  and  Schwartz),  57'54  p.  c.  (Zwenger).  —  An  alco- 
holic solution  of  neutral  acetate  of  lead  added  to  alcoholic  eesculetin 
forms  a  precipitate  of  a  fine  lemon-yellow  colour  containing  57*66  p.  c. 
lead-oxide  (Rochleder  and  Schwartz),  57*33  p.  c.  (Zwenger).  —  The 
compound  when  set  on  fire,  bums  with  a  glimmering  light,  sometimes 
with  sparkling,  dissolves  speedily  in  water  when  freshly  precipitated, 
easily  in  acids  (Zwenger). 

Rochleder  Zwenger. 

&  Schwartz.  mea/n. 

18  0 108  2812  28*71  28-38 

4  H 4  104  119  1-22 

6  O 48  12-50  12-44  12*85 

2PbO 224  58-34  57'66  5765 

O^^FVO*  ...; 384    10000    10000    10000       "^ 
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Bochleder's  salt  wm  obtained  from  alooholie,  Zwenger's  from  aqueoua  ■olvtioii;  the 
foraoer  gives  the  foimuU  100WH*0«,19PbO,  the  latter  0"H»*0»»,7PbO.  Bochleder 
L  Schwartz  likewue  analysed  a  lead-salt  precipitated  from  aqueous  solution,  which 
yielded  20-95  p.c.  C,  217  H.,  20*54  0.,'and  49*34  PbO.,  whence  they  deduced  the 
formula  6C'^"Oi®,llPbO.  Zwenger  did  not  obtain  a  salt  agreeing  in  amount  of 
load  with  this  formula. 

Aqueous  eesculetin  is  coloured  dark  green  by /<fmc  (not  by  ferrous) 
gaits,  without  precipitation.     The  coloured  is  destroyed  by  acids. 

uEsculetin  is  slightly  soluble  in  cold,  easily  in  boiling  alcohol^  in- 
soluble in  ether. 


Acetyl-ffisculetin. 

Nachbaub.     Ann.  Pharm,  107,  248;  abstr.  Rep,  Chim.pure,  1,  107. 

.^culetin  is  heated  over  the  water-bath  with  chloride  of  acetyl 
containing  traces  of  terchloride  of  phosphorus  (p.  24).  The  mixture 
boils  at  first  with  violent  percussion,  but  gradually  yields,  with  elimi- 
nation of  hydrochloric  acid,  a  solution,  the  residue  of  which,  after 
removal  of  the  excess  of  chloride  of  acetyl,  soUdifies  in  the  crystalline 
form.     It  may  be  purified  by  recrystaUisation  from  boiling  water. 

Small  dazzling  needles  which  dissolve  in  alcohol  and  ether,  and  do 
not  colour  sesquichloride  of  iron. 

Kaohbaur. 


80  0 180  50*21  6906 

12  H 12  8-95 417 

14  0 112  36*84  36*77 

CW(80*H»0»)H»0» 804  100*00  100*00 


Glucomdes  vnth  20  at.  Carbon  in  the  Copula. 

Finipicrin. 

C**H*K)»  =  C»ff«0*,2C»H"0^ 

Kawalieb.  Wien.  Akad.  Ber.  11,  350;  J.  pr.  Chem.  60,  321  j  abstr. 
Ann.  Phamu  88,  360;  Pharm.  Centr.  1853,  705  and  724.— TFi^. 
Akad.  Ber.  13,  515 ;  /.  pr.  Chem.  64,  16 ;  Pharm.  Centr.  1854,  881 ; 
Chem.  Gaz.  1855,  45. 

Occurrence. — In  the  needles,  inner  bark  and  outer  bark  of  the  Scotch 
fir,  Pinus  syloeatris.    In  the  green  parts  of  Thuja  occidentalis. 

Preparation, — The  comminuted  needles  of  the  Scotch  fir  (or  branches 
of  Thuja)  are  exhausted  with  alcohol  of  40°  ;  the  alcohol  is  distilled  off 
from  the  decoction,  and  the  residue  is  mixed  with  water,  which  sepa- 
rates a  green  mass  of  resin  (serring  for  the  preparation  of  kinoroiuiaoid,  xY.3d), 
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while  the  supernatant  turbid  liquid  retains  in  solution  pinipicrin,  sug-ar, 
traces  of  citric  acid,  oxypinitannic  acid,  and  pinitannic  acid.  This 
liquid  is  mixed  with  a  few  drops  of  neutral  acetate  of  lead,  which 
renders  it  filtrable ;  the  filtrate  is  mixed  with  excess  of  that  reag-ent, 
which  throws  down  oxypinitannate  of  lead  ;  then,  after  another  filtra- 
tion, plnitannate  of  lead  is  precipitated  by  the  basic  acetate  ;  this  is  also 
separated  b^  filtration  after  the  liquid  has  cooled ;  and  the  filtrate  is 
saturated  with  hydrosulphuric  acid.  The  liquid,  freed  from  sulphide  of 
lead,  and  evaporated  in  a  stream  of  carbonic  acid,  leaves  a  residue  of  the 
consistence  of  an  extract,  from  which  anhydrous  ether-alcohol  extracts 
the  pinipicrin  and  leaves  the  sugar.  A  small  quantity  of  the  foreign  sub- 
stance is  precipitated  from  the  solution  by  basic  acetate  of  leaid ;  the 
filtrate  is  treated  with  hydrosulphuric  acid ;  the  sulphide  of  lead  is  re- 
moved, and  the  liquid  evaporated.  By  repeatedly  dissolving  the  residue 
left  after  the  ether-alcohol  has  been  distilled  off,  in  fresh  Quantities  of 
anhydrous  alcohol  containing  ether,  as  long  as  any  insoluble  matter  is 
left,  and  evaporating  the  solution,  pinipicrin  is  at  length  obtained, 
still,  however,  contaminated  with  acetic  acid,  which  adheres  to  it 
obstinately,  but  may  be  removed  by  agitation  with  a  little  pure  ether 
(which,  however,  at  the  same  time,  removes  a  little  pinipicrin^.  —  The 
needles,  after  exhaustion  with  alcohol,  still  retain  a  little  pinipicrin, 
which  may  be  obtained  from  the  aqueous  decoction  in  the  same  manner 
as  from  the  alcoholic. 

Properties*  Bright  yellow  powder,  which  softens  at  55^,  becomes 
viscid  at  80^,  transparent  and  mobile  at  100^,  and  solidifies  on  cooling 
to  a  brownish  yellow,  brittle,  friable  mass.  Hygroscopic.  Tastes 
strongly  bitter. 

Kawalier. 
In  vacuo.  a,  mean,  h, 

4A  C 264    65-46    6545    55-45 

S6  H    86    7-56    • 7-51    762 

22  0 176     36-98     87-04    86-93 

C«H»0« 476    100-00    10000    10000 

a.  from  pine-needles ;  b.  from  Thuja, 

Decompositions,  1.  Pinipicrin  swells  up  strongly  when  heated  on 
platinum-foil,  and  leaves  a  diflficultly  combustible  charcoal.  —  2.  The 
aqueous  solution,  when  heated,  instantly  gives  off  the  odour  of  ericinol 
(p.  29),  and  is  completely  resolved  into  this  substance  and  glucose : 

C<^H»0«  +  4H0  «  C»«HMO«  +  C»BP«0»  (KawaHer). 

In  contact  with  emulsin  it  emits  an  odour  of  volatile  oil,  but  the  action 
sooh  ceases.     (Kawaher,  Wien.  Akad.  Ber.  12,  549). 

Pinipicrin  dissolves  readily  in  water.  It  dissolves  in  alcohol^  ether- 
alcohol,  and  in  aqueous  but  not  in  pure  ether^ 
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Ericolin, 

RocHLEDEB  &  ScHWABTz.  Wien.  Akad.  Ber.  9,  808 ;  J.  pr.  Ckem.  58, 
210;  Ann.  Fharm.  84,  866;  Pharm.  Centr.  1852,  212.— Wien. 
Akad.  Ber.  11,  871 ;  Phctrm.  Centr.  1858,  861. 

Occurrence.  In  the  herb  of  Ledum  palustre,  less  abundantly  in  that 
of  Calluna  vulgaris^  Erica  herbacea,  and  Rhododendron  ferrugineum.  In 
the  herb  of  Arctostaphylos  uva  urai,  passing  into  the  mother-liquor  of 
the  arbutin  (xv,  419).     (KawaUer,  Wien.  Akad.  Ber.  9,  297.) 

Preparation.  From  Ledum  palustre.  1.  The  chopped  leaves  are 
thrown  into  boiling  water,  and  boiled  for  several  hours ;  the  liquid  is 
strained,  and  precipitated  with  basic  acetate  of  lead;  the  filtrate  is 
evaporated  in  a  retort  to  one-third,  and  filtered  from  the  separated 
lead-salt ;  the  Hquid  freed  from  lead  by  hydrosulphuric  acid  is  eva- 
porated to  an  extract,  and  from  this  the  ericolin  is  dissolved  out  by 
anhydrous  ether-alcohol.  The  residue  left  after  evaporation  of  the 
ether-alcohol  is  repeatedly  taken  up  by  the  same  solvent  till  it  no 
longer  yields  any  insoluble  residue.  —  2.  The  aqueous  decoction  of 
Ledum  palustre  is  evaporated  to  the  consistence  of  honey ;  this  extract 
is  mixed  with  alcohol  of  40°  and  filtered,  the  filtrate  is  precipitated 
with  baryta- water,  and  the  precipitated  leditannate  of  barium  is  sepa- 
rated. Carbonic  acid  is  then  passed  into  the  Uquid ;  neutral  and  basic 
acetate  of  lead,  the  latter  in  excess,  are  successively  added ;  and  the 
whole  of  the  resulting  precipitates  are  collected.  The  filtrate  mixed 
with  alcohol  deposits  a  white  lead-salt,  which  is  washed  with  alcohol 
and  decomposed  under  water  by  hydrosulphuric  acid,  and  on  iiltering 
the  liquid  from  sulphide  of  lead,  and  evaporating  in  a  stream  of  car- 
bonic acid,  ericolin  remains  behind. 

Properties.  Brown-yellow  powder  which  cakes  together  at  100**, 
and  has  a  very  bitter  taste. 

at  100".  Bochleder  &  Schwarts. 

68  C  408    5100  51-71 

56  H 66    700  719 

42  O 336     4200     4110 

C»H»0«  800    10000    10000 

Contaiiied  10*6  p.o.  ash.  Boohleder  &  Schwarte  giro  the  formula  C'^'^O^^  It  is 
perhaps  identical  with  pinipicrin  (p.  26). 

Ericolin,  heated  with  dilute  sulphuric  acid,  is  resolved  into  ^ricinol 
(p.  29)  and  sugar : 

C»H»«0«  +  8H0  =  C»H"0'  +  4C»H'K)". 
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Appendix  to  XIV,  350. 

Ericinol. 


Different  from    TTloth's  Uricinone   (Ann,  Pharm.  Ill,  216),  a  product  from 
ericaoeous  plants,  analogous  to  hydrokinone. 

Pinipicrin  (p.  26)  or  ericolin  (p.  28)  boiled  with  dilute  acids, 
jields,  together  with  sugar,  a  partially  altered  oil,  which,  according  to 
Kawalier,  and  Rochleder  &  Schwartz,  consists  of  ericinol,  a  copula  of 
these  glucosides.  The  same  volatile  oil,  but  likewise  in  an  altered 
state,  is  obtained  from  CaUuna  vulgaris^  and  Bhododendron  ferrugineumy 
according  to  Rochleder;  from  Arctostaphyha  uva  ursi,  accordbg  to 
Kawalier,  from  Ledum  palustrej  according  to  Willigk;  and  from  Erica 
herbacea  according  to  Kuberth  (Rochleder  Sc  Schwarz).  It  is  a  con- 
stituent of  the  volatile  oil  of  Ledum  palustre.    (Frohde.) 

1.  The  oil  obtained  by  heating  ericolin  with  dilute  adds,  is  colour- 
less, absorbs  oxygen  rapidly  from  the  air,  becoming  dark-brown,  and 
then  contains  68*15  p.  c.  C,  9*37  H.,  and  22*48  0.,  agreeing  with 
the  formula  C»HwO»  or  C*»n»H)»  -+-3  0  (calc.  68*18  C,  9*09  H.,  22*73 
0.)  (Kawalier,  Wien.  Ahad.  Ber.  9,  297).  When  the  aqueous  decoction 
of  Ledum  is  precipitated  with  neutral  and  basic  acetate  of  lead,  and 
the  filtrate,  after  being  freed  from  lead,  is  distilled  with  dilute  sul- 
phuric acid,  a  resin  separates  out,  while  a  volatile  oil  passes  over, 
and  carbonic  acid  is  set  free.  The  volatile  oil  contains  79*08  p.  c. 
carbon,  10*83  hydrogen,  and  10*59  oxygen,  is  therefore  C*H**0*  (calc. 
79*47  p.  c.  C,  9*93  H.,  and  10*60  0.),  and  is  produced  from  ericolin 
(E.  Willigk,  Wien.  Akad.  Ber.  9,  305).  —  2.  When  aqueous  pinipicrin 
is  distilled  with  dilute  sulphuric  acid,  a  volatile  oil  passes  over,  which 
turns  brown  when  dehydrated  in  a  half-filled  vessel,  and  then  contains 
73*66  p.  c.  C,  9*66  H.,  and  16*68  0.,  and  is  therefore  C«fl«0»«  (calc. 
73*77  C,  9*84  H.,  and  16*39  0.)  or  3C»ff«0»  +  4  0.  In  the  residue 
there  remains  a  resin,  likewise  produced  by  oxidation  of  ericinol. 
(Kawalier,  Wien,  Akad.  Ber.  11,  350).  —  3.  The  leaves  of  Bhododendron 
ferrugrneum  {Handhuch,  viii.  Phytochem.  64)  yield  by  distillation,  a  pale 
yellow,  volatile  oil,  which,  when  distilled  over  anhydrous  phosphoric 
acid  becomes  colourless,  and  acquires  the  odour  of  oil  of  turpentine. 
(R.  Schwartz,  Wien.  Akad.  Ber.  9,  301.) 


a,  Schwartz. 

80  0  84-51  ....    8419 

64  H  11-26  ....     11-22 

3  O  4-23  ....       459 


h.  Sohwartz. 

80  C  «  85-71  ....    85-86 

64  H 11-43  ....     11-73 

2  O 2-86  ....      2-42 


0»H«O» xoo-oo 


10000 


0«»H«Oa 100-00 


100-00 


a.  and  5.  were  from  different  preparations. 


4.  By  distilling  Ledum  palmtre  with  water,  a  pale  yellow  oil  is 
likewise  obtained,  containing  82*35  p.  c.  C,  10*89  H.,  and  6*76  0.,  iden- 
tical with  the  oil  produced  from  ericolin,  and  agreeing  with  the  formula 
C»fl"0»  (calc.  82*33  p.  c.  C,  10*80  H.,  and  6*87  0).    (Willigk.) 
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5.  The  volatile  oil  of  Ledum  pahistre  (Handbuchy  he.  ciL)  obtained 
by  distilling  the  herb  with  water,  is  a  mixture  contaioing  valerianic 
acid  and  other  volatile  acids,  an  oily  acid  C^'H^O,  an  oil  isomeric  with 
oil  of  turpentine,  boiling  at  160°,  andericinol.  When  freed  from  the 
acids  by  repeated  agitation  with  strong  potash-ley,  then  washed  and 
dehydrated,  it  gives  off  between  115°  and  160°,  a  mixture  of  non- 
oxygenated  oil  and  ericinol,  between  286°  and  250°,  chiefly  ericinol,  and 
leaves  a  resin. 

This  ericinol,  which  boils  between  240°  and  242°,  is  blue-green, 
has  an  unpleasant  odour,  and  a  burning,  nauseously  bitter  taste.  By  one 
distillation  with  sticks  of  potash,  it  is  partially  decolorised,  and  then 
exhibits  a  specific  g^vity  of  0*874  at  20^  C,  and  a  composition  corre- 
sponding with  the  formula  C**'H**0*.  By  cohobation*  with  excess  of 
potash-hydrate,  it  is  converted  into  a  non-oxygenated  oil,  C*H"(Frohde, 
J.  pr.  Chem.  82,  181). 

Frdhde. 

20  0 120  78-96  79-86  8007 

16  H 16  .,  10-62  1102  1105 

2  0 16  10-52  9-18  888 

0»H»«O» 152     100-00     10000     10000 

.    Willigk's  aaaLjBis  also  nearly  agrees  with  this  formula  (see  page  29). 


Menyanthin. 

LcDWiG  &  E^OMATEB.     N.Br.  Arch.  108,  263;  Analyt.  Zeitschr.  1,  15. 
Kromayer,  Die  Bitterstoffe.      Erlangen,  1861,  p.  28. 

B.  Brandes  (3fa^.  Pharm.  83,  271.  —  N.  Br.  Arch.  80, 154 ;  JaJkrh.  pr.  Pharm. 
2,  284),  endeavoured  to  separate  the  bitter  principle  of  the  common  buckbean 
{Mewfawthe^  trifoUe^),  and  obtained  it  in  the  form  of  a  yellow  extract,  but  impure. 
On  Landerer's  bitter  crystals  from  the  ethereal  extract  of  buckbean,  see  Mepert. 
68,66. 

Preparation.  1.  Buckbean  is  repeatedly  exhausted  with  hot  water, 
and  the  infusion  concentrated  and  shaken  up  with  animal  charcoal, 
which  takes  up  the  menyanthin.  The  charcoal  is  washed  with  cold 
water,  and  boiled  with  alcohol ;  the  alcohol  is  distilled  from  the  tincture, 
the  residue  diluted  with  water,  and  precipitated  with  basic  acetate  of 
lead,  and  the  filtrate  is  freed  from  lead  by  hydrosulphuric  acid.  From 
the  filtrate  neutralised  with  carbonate  of  lime,  the  menyanthin  is  again 
precipitated  by  bone  charcoal,  and  (after  the  charcoal  has  been  washed 
with  cold  water)  it  is  again  extracted  by  boiling  alcohol.  The  crude 
menyanthin  obtained  by  evaporating  the  alchoHc  solution  is  preci- 
pitated from  the  aqueous  solution  by  tannic  acid,  and  the  washed  pre- 
cipitate is  decomposed  by  digestion  with  alcohol  and  levigated  Utharge. 
The  mixture  is  evaporated  to  dryness  over  the  water-bath,  the  residue 
is  well  boiled  with  alcohol,  and  the  alcoholic  solution  is  evaporated. 
After  the  greater  part  of  the  alcohol  has  evaporated,  oily  drops  sepa- 
rate out,  which  must  be  treated  with  ether,  to  free  them  from  an  ini- 
tating  substance,  and  dried  in  vacuo,  over  oil  of  vitriol. — 2.  Buckbean 
is  repeatedly  exhausted  with  hot  water;  the  extracts,  after  being 
clarified  cuid  concentrated,  are  precipitated  with  infusion  of  galls ;  the 
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precipitate  Ib  washed,  mixed  with  levigated  oxide  of  lead,  dried  over 
the  water-hath,  and  hoiled  with  alcohol  of  85  per  cent.  The  alcohol 
is  distilled  off,  and  the  filtered  residue  left  to  evaporate  slowly,  where- 
upon menyanthin  is  separated  as  a  hrownish  mass  having  the  consistence 
of  turpentine.  This  is  washed  repeatedly  with  water  and  ether  in 
sucoession ;  the  residue  is  dissolved  in  hot  water ;  the  solution  pre- 
cipitated after  cooling  with  aqueous  tannic  acid ;  the  plaster-hke  pre- 
cipitate is  washed,  and  again  decomposed  in  alcoholic  solution  with 
oxide  of  lead ;  the  solution  evaporated  to  dryness ;  the  residue  boiled 
with  alcohol ;  and  the  liquid,  after  being  decolorised  with  animal 
charcoal  and  diluted  with  water,  is  left  to  evaporate ;  it  then  deposits 
menyanthin  as  a  colourless  turpentine-like  mass,  which  solidifies  when 
dried  over  oil  of  vitriol. 

Properties.  Amorphous,  nearly  white  friable  mass.  Softens  at 
GO^'-BS**,  becomes  transparent  at  75'',tough  at  100°,  mobile  at  115**,  and 
solidifies  to  a  hard,  yellow,  transparent  mass.  Tastes  strongly  and 
purely  bitter.     Permanent  in  the  air.     Neutral. 

Calculation  according  to  Ludwig  &  Kromajer.  Ludwig  &,  Eromayer. 

AA  C  264    55-46  65-68 

36  H 36    7-56 767 

22  O  176    36-98  3665 

C*^H»0»  476    10000    10000 

Or  perliaps  C^H^O".     Isomeric  with  and  related  to  pinipicrin  p.  26.     (Ludwig 
&  Kromajer.) 

Decompositions.  1.  Menyanthin  melts  on  platinum-foil,  emitting  an 
aromatic  odour  and  acrid  biting  vapours,  and  hims  away  without  residue. 
—  2.  It  dissolves  in  oil  of  vitriol^  forming  a  yellow-brown  liquid,  which 
becomes  violet-red  on  standing,  and  deposits  grey  flocks  when  mixed 
with  water.  —  3.  Aqueous  menyanthin  heated  with  dilute  sulphuric  add, 
is  resolved  into  a  v<rfatile  oil  and  a  fermentable  rfugar.  The  quantity 
of  the  latter  amounts  to  22*26  p.  c.  of  the  menyanthin.  A  brown  resin 
formed  at  the  same  time  appears  to  be  an  intermediate  substance  pro- 
duced by  the  decomposition  of  the  volatile  oil.  —  The  volatile  oil  result- 
ing from  the  resolution  of  the  menyanthin,  Ludwig  &  Kromayer's 
menyanthol,  is  colourless,  heavier  than  water,  smells  like  bitter  almonds, 
and  is  slightly  acid.     It  reduces  an  ammoniacal  solution  of  silver. 

Menyanthin  dissolves  sparingly  in  cold,  easily  in  boiling  water, 
the  solution  saturated  at  the  boiling  heat  becomes  milky  on  cooling. 
Menyanthin  dissolves  without  alteration  in  aqueous  aUcalis,  and  is  not 
precipitated  from  aqueous  solution  by  metalhc  salts. 

It  dissolves  in  alcohol,  but  not  in  ether. 

Tannate  of  Menycmihin.  —  From  an  aqueous  solution  of  menyanthin, 
aqueous  tannic  acid  throws  down  a  white  precipitate,  which  cakes  to- 
gether to  a  plaster,  and  dries  up  to  a  grey  friabie  mass.  Tastes  bitter 
and  astringent.  Dissolves  readily  in  alcohol,  gives  off  3*29  p.  c.  water 
at  100°,  and  then  contains  52'77  p.  c.  C,  5*89  H.,  and  41*34  0,  whence 

Ludwig  calculates  the  formula  C**H»H)"  +  2C"H"0"  (tannic   acid,  accord- 
ing to  Ludwig),  and  in  another  place,  the  formula,  C«I1*K)^,3C"H*0". 
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Second  Body  from  Buckbean. 

When  the  decoction  of  buckbean,  after  precipitation  with  infusion  of 
galls,  and  separation  of  the  tannate  of  menyanthin  by  fQtration,  is  mixed 
with  lead-oxide  and  evaporated  to  a  syrup,  and  the  latter  is  exhausted 
with  ether,  the  ether  takes  up  a  substance,  which,  after  evaporation 
of  the  ether,  remains  as  a  slightly  acid,  brown,  viscid  oil,  having  an 
irritating  bitter  taste,  and  not  volatile  with  vapour  of  water. 

It  reduces  nitrate  of  silver,  —  Decomposes  when  its  aqueous  solation 
is  boiled  with  dilute  sulphuric  acid,  depositing  a  small  quantity  of 
resia,  and  giving  off  a  heavy,  acid,  volatile  oil,  having  an  aromatic 
odour  (but  not  that  of  bitter  almonds).  No  sugar  is  formed  in  this 
reaction. 

This  substance  is  insoluble  in  cold  water,  but  dissolves  in  hot  water^ 
and  in  aqueous  alkalis.  It  is  precipitated  by  basic  ajcetaie  of  leady  but  not 
by  gallo-tannic  acid.  It  is  soluble  in  alcohol,  (Kromayer,  Die 
Bitterstoffe,    Erlangen  1861,  30.) 


Bubian. 

Ed.  Schtjnck  (1847).  1.  In  detail:  Ann,  Pharm,  Q^,  174;  abstr. PAarwj. 
Centr,  1848,  609  and  625;  Compt,  chim,  1849,  215.  — Simul- 
taneously, and  in  part  with  different  (and  incorrect)  statements:  Phil, 
Mag,  J,  33,  133 ;  J.  pr,  Chem,  45,  286.  —  In  part,  and  with  some 
new  statements :  Phil.  Mag,  J,  35,  204 ;  J,  pr,  Chem,  48,  299  ;  abstr. 
Pharm,  Centr,  1850,  161.  —  Preliminary  Notice  of  the  results :  PhU, 
Mag,  J,  31,  46 ;  J.  pr,  Chem.  42,  13 ;  abstr.  Pharm.  Centr.  1847, 
702. 

2.  N.  Phil,  Mag,  J,  3,  213  and  354;  in  part  J,  pr,  Chem,  55, 
490;  2ihBtx.  Ann.  Pharm,  81,  336;  Pharm.  Centr,  1852,  305  ;  N,Ann. 
Chim.  Phys,  55,  366.  —  Preliminary  Notice  :  N,  Phil,  Mag,  J,  1, 425 ; 
Chem.  Gaz,  1851,  117 ;  Instit.  1851,  247. 

3.  N,  Phil,  Mag,  J.  5,  410  and  495 ;  Jpr,  Chem,  59,  453 ;  abstr. 
jinn,  Phai*m,  87,  344.  —  Preliminary  Notice :  N,  PhU.  Mag,  J.  4,  472  ; 
Chem,  Oaz,  1852,  436 ;  Instit,  1853,  69. 

4.  N.  Phil,  Mag.  J,  12,  200  and  270 ;  J,  pr,  Chem.  70,  154.  — 
Preliminary  Notice:  Chem.  Gaz.  1855,  357;  J,  pr.  Chem,  67,  154; 
abstr.  Pharm,  Centr.  1855,  785. 

5.  Chem,  Soc.  Qu,  J,  12,  198 ;  abstr.  Zeitschr.  Ch,  Pharm,  3,  67 
and  158. 

See  also :  Laurent,  against  Schunck's  f ormulee  :  N,  Ann,  Chim, 
Phys,  36,  322 ;  Schunck's  reply :  N,  Phil  Mag,  J.  6,  187 ;  J.  pr, 
Chem,  61,  65;  Debus  against  Schukck:  Ann,  Pharm,  86, 117;  N.Ann, 
Chim,  Phys,  38,  490 ;  lastly,  Gerhardt,  Traite  3,  489. 

Occurrence.     In  the  root  of  madder  (Rubia  tinctorum). 
Besides  purpurin,  already  described  at  page  325,  vol.  xiii,  and 
alizarin,  at  page  129,  vol.  xiv,  the  following  substances  may  be  either 
directly  separated  from  madder,  or  obtained  by  decomposition  of  sub- 
stances contained  in  it. 
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a.  QltLcosideSj  yielding  by  their  decomposition,  alizarin  (sometimes 
together  with  many  other  bodies)  and  introduced  here  on  that  account. 
Rubian.    Rubihydran.    Rubidehydran. 
Rubianic  acid.    Ruberythric  acid.    Chlororubian. 

h.  Substances  arismg  from  the  decomposition  of  the  glucosides,  and 
in  part  existing  ready  formed  in  the  madder. 
a.  Produced  for  the  most  part  from  rubian. 

Rubiacin.    Rubiretm.    Yerantin. 

Rubiacic  acid.      Rubiadin.      Rubiafin. 

Rubiagin.    Rubianin.    Rubiadipin. 
p.  Produced   from    chlororubian. 

Oxyrubian.     Perchlororubian.    Chlorubiadin. 

c.  Rubichloric  acid,  a  compound  allied  to  the  tannic  acids,  and 
perhaps  identical  with  chlorogenin ;  its  decomposition-product  chlororu- 
bin ;  the  ferment  of  madder,  erythrozym ;  and,  lastly,  the  xanthin  of 
Higgin,  and  that  of|  Kuhlmann,  both  apparently  of  mixed  nature. 

It  will  be  better  to  describe  all  these  madder-substances  together,  than  to  scatter 
them  through  the  Handbook,  on  account  of  their  formids,  which  in  some  instances 
are  but  imperfectly  established,  and  for  the  most  part  are  not  in  accordance  with  the 
fundamental  principles  of  the  work  (Kr.). 

Preparation  of  Ruhian.  1.  Coarsely  pulverised  madder-root  (Schunok 
uses  it  after  it  has  been  gathered  for  some  weeks)  is  well  boiled  with  water  (lib. 
of  the  root  to  16  quarts  of  water);  the  liquid,  after  several  hours' 
boiling,  is  strained  tnrough  calico  (the  residue  exhausted  with  water,  still  con- 
tains alizarin  and  rubiacin,  to  be  separated  by  the  method  described  under  alizarin, 
xiv,  133) ;  and  the  hquid  is  precipitated  with  dilute  sulphuric  (or  hydro- 
chloric) add.  A  dark  brown  precipitate  is  thus  obtained,  which,  when 
separated  by  decantation  ana  filtration,  and  freed  from  excess  of  acid 
by  washing  with  a  quatity  of  cold  water  just  sufficient  for  the  purpose 
(a  larger  quantity  dissolyes  rubiacin),  contains  seven  substances,  viz.,  rubian, 
alizarin,  rubiacin,  rubiretin,  verantin,  pectic  acid,  and  a  dark  brown 
product  of  the  decomposition  of  extractive  matters.  The  filtrate  retains 
chloroeenin  and  a  small  quantity  of  susar.  The  precipitate,  while  still  moist, 
is  boiled  with  alcohol,  as  long  as  the  alcohol  acquires  a  yellow  colour,  and 
the  liquid  is  filtered  hot.  In  the  residue  there  remains  pectic  acid,  and  oxidised 
extractive  matter.  The  dark  bix>wn  decoction,  on  cooling,  frequently 
deposits  verantin  as  a  dark-brown  resinous  powder,  which  must  be 
separated  by  filtration.  The  alcoholic  solution,  after  being  again  heated 
to  the  boiling  point,  is  mixed  and  digested  with  recently  precipitated 
hydrate  of  alumina  till  the  solution  is  nearly  decolorised,  whereby 
alizarin,  rubian,  rubiacin,  and  part  of  the  rubiretin  and  verantin  are 
precipitated,  while  another  portion  of  the  two  last-mentioned  substances 
remains  dissolved  in  the  alcohol. 

a.  Separation  of  Alizarin,  The  alumina-precipitate  after  being 
washed  with  alcohol,  is  added  to  a  concentrated  boiling  solution  of  car- 
bonate of  potash ;  the  deep  red  solution,  containing  all  the  other  sub- 
stances is  filtered  from  the  undissolved  compound  of  alizarin  and 
alumina ;  this  substance  is  repeatedly  boiled  with  aqueous  carbonate 
of  potash,  till  the  liquid,  which  runs  off  on  filtration,  exhibits  only  a 
faint  purple  colour ;  and  the  residue  is  decomposed  by  boiling  hyi'o- 
chloric  acid,  for  the  preparation  of  alizarin  as  described  at  page  133, 
vol.  xiv. 

VOL.  XVI.  B 
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p.  OfBMan.  The  deep  red  alkaline  liquid  filtered!  from  the  oompotiiid 
of  alizarin  and  alumina,  still  retains  in  solution,  rubian,  mbiacm,  rabi- 
retin  and  verantin,  which  may  all  be  precipitated  by  hydrochloric  acid, 
then  collected  and  washed  with  cold  water,  till  the  Bqnid  which  runs 
off  is  free  from  acid.  As  soon  as  this  point  is  attained,  the  rubian,  which 
is  insoluble  in  acidulated  water,  begins  to  dissolve  in  the  pure  water, 
imparting  to  that  which  runs  off  a  yellow  colour  and  bitter  taste,  so 
that  at  length  it  is  completely  dissolved,  and  may  be  obtained  as  a 
yellow  extr^  by  evaporating  the  filtrate.  It  still,  however,  retains 
pectic  add,  which  remains  betond  on  dissolving  the  extract  in  alcohol, 
and  from  5  to  8  p.  c.  ash,  from  which  it  cannot  be  separated. 

7.  Of  Rubiaciny  Eubiretin  and  Verantin*  The  residue  left  after  the 
rubian  has  been  washed  out,  is  mixed  with  that  which  remains  on 
evaporating  the  alcoholic  liquid  above-mentioned,  containing  veraatin 
and  rubiretin,  and  the  mixture  is  treated  with  a  boiling  solution  of  ferric 
chloride  or  nitrate.  Rubiretin  and  rubiacin  then  dissolve  (the  latter 
partly  as  such,  partly  converted,  with  assumption  of  oxygen,  into 
ferric  rubiacate),  while  verantin  remains  behind  in  combination  with 
ferric  oxide.  The  deep  red-brown  solution  is  filtered  after  boiling  for 
some  time ;  the  residue  is  kept  for  the  preparation  of  verantin,  the 
rubiacin,  rubiacic  acid  and  rubiretin  are  thrown  down  from  the  filtrate 
as  a  yellow  precipitate,  turning  brown  during  washing ;  and  this  pre- 
cipitate, while  still  moist,  is  dissolved  in  boihng  alcohol,  which  takes 
up  the  rubiacin  and  rubiretin,  and  deposits  the  former,  on  cooling,  in 
small  lemon-yellow  crystals.  (The  rubiacic  acid  which  remains  in 
solution  is  purified  in  the  manner  described  below, — the  crystallised 
rubiacin  by  converting  it  into  rubiacic  acid,  from  which  it  may  be 
again  obtained  as  rubiacin).  By  further  evaporation  of  the  alcohol,  a 
mixture  of  rubiacin  knd  rubiretin  is  obtained  as  a  dark  brown-red 
residue,  which,  when  boiled  with  water,  deposits  dark  brown  drops  of 
rubiretin,  whilst  rubiacin  remains  suspended  as  a  light  powder,  and 
and  may  be  removed  by  decantation.  After  boiling  several  times  with 
water,  as  long  as  any  yellow  powder  remains,  and  then  decanting, 
rubiretin  ultimately  remams  in  the  form  of  a  dark  red-brown  mass. 

2.  One  pound  of  Avignon  madder  is  exhausted  on  a  cloth  strainer  by 
pouring  four  or  five  quarts  of  boiling  water  upon  it ;  the  dark,  yellow- 
ish brown,  still  hot  filtrate,  is  mixed  with  an  ounce  of  bone-charcoal, 
stirred,  and  left  to  settle ;  the  still  brown  liquid  is  decanted ;  and  the 
residue  is  collected  and  washed  with  cold  water,  till  the  liquid  which 
runs  off  becomes  green  when  boiled  with  hydrochloric  acid  (from  the 
presence  of  chlorogenin).  The  washed  bone-charcoal,  if  boiled  with 
alcohol,  as  long  as  it  colours  the  liquid  yellow,  yields  to  it  the  rubian 
which  it  has  carried  down,  and  on  evaporating  the  alcoholic  solution, 
the  rubian  is  left  behind,  but  still  impure,  containing  chlorogenin.  To 
remove  the  latter,  the  impm-e  rubian  obtained  in  the  manner  just 
described  is  again  precipitated  in  the  same  manner  on  the  previously 
used  charcoal,  which  now  takes  up  only  the  rubian  (no  chlorogenin), 
and  again  extracted  by  boiling  alcohol,  the  series  of  operations  being 
repeated  a  third  time  with  the  same  bone-charcoal,  in  case  the  alcoholic 
solution  still  contains  chlorogenin.  Aa  fresh  bone-charooal  precipitates  both 
rubian  and  chlorogenin,  and  whereas  charcoal,  which  has  once  been  used  for 
this  purpose  and  boiled  out  with  alcohol*  precipitates  only  the  former,  or 
at  least  gives  up  only  the  former  to  boiling  alcohol,  it  is  best  not  to  extract, 
for  the  purpose   of  purification,  the  first  portion  of  rubian  talcen  up  by  fresh 
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bone-charoottl,  but  to  use  this  charooal  for  the  prepttratioti  of  purer  rubian. 
On  evaporating  the  alcoholic^  Bolutions,  the  rubian  remains  behind, 
Btill  retaining  a  small  quantity  of  a  decomposition-product  formed  by 
the  action  of  heat.  This  is  separated,  either:  a.  By  evaporating 
the  greater  {)art  of  the  alcohol,  mixing  the  solution  when  cold  with 
dilute  sulphuric  acid  (which  throws  down  the  decomposition-product 
in  brown  resinous  drops),  removing  the  Bulphnric  add  by  carbonate  of 
lead,  then  filtering,  and^  evaporating  over  the  water-bath ;  or  b.  By 
precipitating  the  solution  wiui  neutral  acetate  of  lead ;  filtering  from 
the  brown-red  flocks  which  separate,  and  adding  basic  acetate  of  lead, 
whereby  a  compoond  of  rubian  with  lead-oxide  is  precipitated,  which 
must  be  washed  with  alcohol,  and  decomposed  by  hydrosulphuric  or 
dilute  sulphuric  acid,  in  the  latter  ctme  the  exoeai  of  eulphttrio  add  moat  be 
Temoredy  as  in  a.— 1  cwt  of  madder  yields  1000  grammes  of  rubian. 

Properties,  Hard,  dry,  brittle,  perfectly  amorphous  mass,  resembling 
dried  varnish  or  gum-arabic,  not  at  all  deliquescent,  transparent  and 
deep  yellow  in  thin  layers,  dark  brown  in  thicker  masses.  Has  an 
intensely  bitter  taste. 

CaJUmlation  according  to  Schunck.  Schunck. 

66  0 336    6508    64-86 

84  H 34    6-67    6-57 

80  O 240     3936     89*68 


0»«H«0»  610    10000    10000 

Oaloulated  to  100  pts.  after  deduction  of  5*23  to  7*66  p.c.  ash,  oonsisting^for  the 
most  part  of  carbonate  of  lime  (Schunck),  Bochleder  regards  rubian  as  impure 
ruberythric  acid  j  whereas  Schunck  considers  the  latter  as  a  product  of  the  decom- 
position of  rubian :  he  also  regards  as  decomposition-products  of  rubian  and  chloro- 
genin  the  following  substances : — the  xanthin  of  Kuhhuann,  the  zanthin  of  Higgin, 
and  the  madder-yellow  of  Kimge  (see  below).  

Gerhardt  suggested  for  rubian  the  formula  G'^^^O^^Jiq.  (calc.  66*81  p.c.  C, 
4'94  H.,  and  39*26  O.),  according  to  which,  the  formation  of  alizarin  and  glucose  would 
be  represented  by  the  equation,  0»H^",2HO  *  C»IPO«  +  C»H»0»*|  but  this  for- 
mula does  not  explain  the  formation  of  rubianic  acid  from  rubian. 

DecompositioTis.  1.  Rubian  heated  uiBk  test-tube  decomposes  and  gives 
off  water  at  130° ;  at  a  higher  temperature,  it  emits  orange-coloured 
vapoxu*s,  chiefly  consisting  of  alizarin,  and  leaves  much  charcoal.  — 
2.  Heated  on  platinum  foil,  it  melts,  swells  up,  bums  with  flame,  and 
leaves  a  mixture  of  charcoal  and  ash. 

8.  Aqueous  rubian  evaporated  bv  heat  in  contact  with  the  atr,  depo- 
sits dark  brown  resinous  drops,  the  quantity  of  which  increases  on 
pouring  water  upon  the  residue,  and  again  evaporating.  The  drops  of 
resin  melt  in  boiling  water,  become  brittle  on  cooling,  ^ield  when  heated 
in  a  test-tube,  a  copious  yellow,  transparent  sublmiate,  resembling 
rubiacin,  and  behaving  in  a  similar  manner  to  ferric  chloride;  they  are 
probably,  therefore,  a  mixture  of  rubiretin  and  rubiacin. 

4.  OUof  vitriol  dissolves  rubian,  with  blood-red  colour,  and  blackens 
it  on  boiling,  with  evolution  of  sulphurous  acid. 

5.  When  aqueous  rubian  is  boiled  with  dilute  sulphuric  or  hydro' 
chloric  acidj  the  solution  first  becomes  opalescent,  and  then  deposits 
orange-coloured  flocks,  containing  alizarin,  rubiretin,  verantin,  and 
rubianin,  while  sugar  remains  in  solution. 

D  2 
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a.  Formation  of  alizarin : 

C««H»*0»  -  4C"H»0*  +  14H0.  (Sohunok). 

b.  Formation  of  verantin  and  rubiretin : 

OWH»*0»  -  20><H»0»  +  20»*BPO*  +  12H0.  (SoliTmok). 

c.  Formation  of  rabianin  and  sugar : 

0«»H>*0»  +  9H0  =  CFH»»Ow  +  20««H»0m  (Sclmnck). 

6.  When  chhrine  gas  is  passed  into  aqneons  rubian,  the  liquid, 
which  is  at  first  yellow,  deposits  lemon-  and  orange-yellow  flocks  of 
chlororubian,  mixed  with  a  small  quantity  of  easily  fusible  resin,  till  it 
becomes  colourless,  and  then  contains  sugar,  together  with  excess  of 
chlorine : 

C^«H»K)»  +  6H0  +  2a  -  0«C1HV0«  HCl  +  0»>H»0» 

The  continued  action  of  the  chlorine  at  len^h  produces  perchloro- 
rubian. — Chloride  of  lime  converts  rubian  into  phthaiate  of  lime. 

7.  Aqueous  rubian  is  not  altered  by  cold  nitric  acidj  but  at  the 
boiling  heat,  red  fumes  are  evolved,  and  the  rubian  is  completely  con- 
verted into  phthalic  acid  (xiii,  10)  without  formation  of  oxalic  acid,  or 
of  any  insoluble  residue. 

8.  In  contact  with  the  aqueous  solutions  of  aUcdUsy  aUcaUne  earths^  or 
the  bicarbanates  of  alkaline  earths,  and  otr,  rubian  takes  up  oxygen,  and 
is  converted  into  rubianic  acid,  rubidehydran,  and  rubihydran,  small 
quantities  of  acetic  acid,  rubiadin,  and  sugar  being  formed^at  the  same 
time. 

a.  Formation  of  rubianic  add : 

a.  (KB»*0»  +  lOO  «  (TOP»0»   +  400*  +  6HO. 

or  p.   C«H>«0»  +  20  -  0WH»O«7  +  C^H^O*  +  HO. 

b»  Of  rubidehydran: 

C«H>*0»  -  OWH»0«  +  2H0. 

c.  Of  rubihydran: 

0«»H«0»  +  6H0  =  C«H»0». 

4*1049  grammes  of  rabian,  in  contact  with  hydrate  of  bai^ta  and  oxygen, 
absorbed  147  cc.  oxygen  in  148  days  (»  6*16  p.c.  O.),  and  formed  therewith  rubianic 
acid  and  rubidehydran,  together  with  small  quantities  of  alizarin,  sugar  and  aoetie 
acid.    The  equation  a,  a  requires  18'1,  /3  2'62  p.c.  oxygen  absorbed. 

9.  Rubian  boiled  with  excess  of  caustic  potash  or  soda^  dissolves 
with  blood-red  colour,  changing  to  purple-red,  and  by  continued  boiling 
is  completely  resolved  into  alizarin,  nibiretin,  verantin,  and  rubiadin, 
which  are  precipitable  by  acids,  and  sugar  which  remains  in  solution. 
The  same  products  are  formed,  though  more  slowly,  by  boiling  with 
caustic  baryta. — Formation  of  alizarin,  rubiretin  and  verantin  (rid. sup.); 
that  of  rubiadin  is  represented  by  the  equation, 

<?«H>HD»  +  2H0  =  2CWH»0»  +  0»H»08. 

10.  Bubian  in  alkaline  solution  reduces  gold-salis. 
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11.  Eryihrozynij  added  to  au  aqueous  solution  of  rubian,  diffuses 
itself  through  the  liquid  without  dissolving,  rendering  it  turbid 
and  gummy,  and  converting  it,  after  standmg  for  some  time  in  a 
moderately  warm  place,  into  a  brown  jelly,  like  coagulated  blood, 
containing  yellow  striro  and  flocks  formed  of  long  capillary  crystals, 
till  finally  (more  eTTthrozym  being  added  if  necessary)  the  liquid  becomes 
tasteless  and  colourless,  and  a  gelatinous  mass  separates,  consisting 
of  alizarin,  verantin,  rubiretin,  rubiafin,  rubiagin,  and  rubiadipin.  The 
solution  retains  sugar  and  pectic  acid.  During  the  fermentation,  the 
liquid  remains  neutral,  neither  absorbing  nor  giving  ofP  gases :  access 
of  'air  is  likewise  unnecessary.  —  Formation  of  alizarin,  verantin, 
rubiretin  (p.  86) ;  of  rubiafin : 

C*«H»*0»  +  3H0  -  0*B>*09  +  2C^"0^. 

Foimation  of  rubiagin : 

OWIP«0»  +  4H0  =  OMff^Ow  +  2C«H»*0«. 

When  a  solution  of  rubian  is  boiled  with  erythrozym,  no  decom- 
position takes  place.  Erythrozjnn,  after  being  dried  and  heated  over 
the  water-bath,  decomposes  rubian  after  two  months  only,  into  sugar, 
rubiafin,  rubiretin,  and  verantin,  without  formation  of  alizarin.  When 
dried  at  mean  temperature,  it  decomposes  rubian  in  a  few  days, 
foiming  sugar,  inibiafin,  rubiagin,  and  alizarin,  together  with  small 
quantities  of  rubiretin  and  verantin.  —  The  action  of  erythrozym  on 
rubian  is  somewhat  altered :  a.  By  a  very  small  quantity  of  sulphuric  acid. 
Partial  decomposition  slowly  sets  in,  yielding  large  quantities  of 
rubiretin  and  verantin,  with  traces  of  alizarin  and  rubiagin.  —  b.  By 
carbonate  of  soda.  It  dissolves  in  the  red  liquid.  The  decomposition 
which  soon  follows,  yields  more  alizarin  and  rubiafin,  no  rubiagin, 
moderate  quantities  of  rubiretin  and  verantin. — c.  By  caustic  soda. 
A  moderate  quantity  of  caustic  soda  retards  the  action  by  which  the 
rubiretin  and  verantin  are  chiefly  produced.  —  d.  By  neutral  acetate  of 
lead.  The  erythrozym  is  precipitated  in  brown  flocks,  but  decom- 
position giadually  sets  in,  resulting  in  the  formation  of  rubiafin,  with 
traces  of  aUzarin,  and  very  large  quantities  of  rubiretin  and  verantin. 
—  e.  By  mercuric  chloride  or  arsemous  add.  A  portion  of  the  rubian 
remains  undecomposed,  even  after  several  days :  the  products  of  the 
reaction  which  takes  place  are  chiefly  verantin  and  rubiretin.  —  f .  By 
alcohol  or  oil  of  turpentine.  They  retard  the  decomposition,  but  in- 
crease the  amount  of  rubiretin  and  verantin  produced.  —  It  appears 
then  that  retardation  of  the  action  of  the  erythrozym  tends  to  produce 
less  alizarin,  and  more  rubiretin  and  verantin.  When  equal  quantities 
of  rubian  mixed  with  carbonate  of  soda  and  with  dilute  sulphuric 
acid,  were  treated  with  erythrozym,  a  larger  proportion  of  the  i-ubian 
remained  undecomposed  in  the  first  case  than  in  the  second ;  never- 
theless, in  the  first  case,  the  quantitv  of  alizarin  formed  amounted  to 
17*7  p.  c.  of  the  rubian  employed,  while,  in  the  second,  it  was  only 
9*6  p.  c. 

A  solution  of  rubian  is  not  decomposed  by  yeast,  gelatin,  or 
putrefying  albumin.  It  is  decomposed  by  emulsin,  whereby,  in  one 
instance,  large  quantities  of  alizarin,  rubiretin  and  verantin  were 
obtained.  It  is  partially  decomposed  by  the  albuminous  matter  of 
Ilelianthus  tuberosus^  with  formation  of  rubiretin  and  verantin. 
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Combination.  Rubian  is  vci^  soluble  in  waUr.  The  solutionis  not 
precipitated  by  acids ;  neither  is  it  altered  by  boiling  with  phosphoric^ 
oxalic,  acetic,  or  tartaric  acid ;  nor  precipitated  by  acetate  of  cJuminOy 
alum,  acetate  of  zinc,  neutral  acetate  of  lead,  neutral  or  basic  acetate  of 
copper,  bichloride  of  tin,  mercurons  nitrate,  mercuric  chloride,  nitrate  of 
silver,  terchloride  of  gold,  nor  coloured  darker  by  any  of  these  salts. 
Impure  rubian  is  precipitated  by  acids  and  salts  in  brown  resinons 
drops  and  flocks,  which,  when  thrown  down  by  adds,  are  soluble  in 
pure  water.  An  aqueous  solution  of  rubian  is  coloured  blood-red  by 
ammonia,  the  liquid  not  being  altered  in  colour  by  boiling,  nor  precipi- 
tated by  acids ;  blood-red  by  caustic  sodOf  changing  to  yellow  after 
neutralisation  with  acids.  With  barytO'  and  Ume-tjoater  it  forms 
dark  red  precipitates  soluble  in  pure  water ;  it  is  coloured  dark  red  by 
magnesia,  and  dissolves  a  portion  of  that  base.  It  is  completely  or  in 
great  part  precipitated  by  the  hydrates  of  alumina,  ferric  oxide,  and 
cupric  oxide, 

Lead'Compound,  An  alcoholic  solution  of  rubian  is  precipitated  by 
neutral  acetate  of  lead  and  a  small  quantity  of  ammonia,  in  such  pro- 

Eortion  that  some  of  the  rubian  may  still  remain  dissolved,  and  the 
ght-red  precipitate  (which  may  also  be  obtamed  with  basic  acetate  of  lead) 
is  washed  with  alcohol, 

Schunck. 
Calculation  according  to  Schimck.  mean  f  at  100*. 

66  O    836  26-26  2602 

34  H    84  2-66  2*74 

80  O    240  18-76  18-61 

6  PbO   670  62-84  6268 

0MHW0»,6PbO  ....  1280    100-00    100-00 

Schunck  overlooks  the  fact  that  the  lime  attached  to  tiie  rubian  maj  pass  into 
this  compound  {Ann,  Pharm,  81,  844). 

Bubian  is  somewhat  less  soluble  in  alcohol  than  in  water.  Ether 
does  not  dissolve  it,  but,  on  the  contrary,  precipitates  it  from  the 
alcoholic  solution. 

From  the  aqueous  solution,  rubian  is  precipitated  by  porous  and 
fnelg  divided  bodies.  This  action  is  exerted  especially  by  protosulphide 
of  tin ;  less  strongly  by  the  sulphides  of  lead  and  copper,  tne  action  of 
these  bodies  being  most  powerful  when  they  are  formed  in  the  solution 
itself ;  by  soot,  and,  above  all  others,  by  animaX  charcoal.  The  rubian 
jnay  be  separated  by  boiling  with  alcohol,  not  completely,  however,  from 
animal  charcoal,  excepting  when  only  a  small  quantity  of  charcoal  has 
been  used  to  a  large  quantity  of  rubian.  Kubian  imparts  a  light 
orange  colour  to  stuffs  prepared  with  aliun  mordants ;  light  brown  to 
those  mordanted  with  iron ;  stuffs  prepared  with  other  mordants  are 
but  faintly  dyed  by  it. 


Bnbianic  Acid^ 

Ed.  Schunck  (1856).  N.  Phil.  Mag.  J.  12,  200  and  270 ;  J.pr.  Cheni; 
70,  154.  —  Preliminary  Notice:  Chem.  Gojs.  1855,  357;  J.pr.  Chesn. 
67,  154. 
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tbrmaiian  (p.  86).  fiubian,  in  contact  with  air  and  aqueous  am- 
monia, caustic  soda,  baryta,  lime,  or  bicarbonate  of  baryta,  is  re- 
solved, with  assumption  of  oxygen,  into  a  rubianate,  rubidehydran, 
and  rubihydran.  A  similar,  but  less  powerful  action,  is  exerted  by 
oxide  of  lead. 

Prqtaraium.  1.  FVom  Rvhian,  Carbonic  add  gas  is  passed  into  a 
solution  of  rubian  mixed  with  excess  of  baryta-water,  till  the  baryta 
is  converted  into  bicarbonate,  and  the  filtrate  is  left  to  stand  in  contact 
with  the  air.  The  liquid,  after  some  time,  becomes  covered  with  thin 
scarlet  fihns,  presenting  a  crystalline  appearance  xmder  the  microscope 
(compoirndfl  of  bairta  with  rabiaaio  add  and  rubidehydran),  more  of  which  are 
obtamed  after  longer  stiuoiding,  and  again  on  evaporating  the  liquid, 
finally  in  the  form  of  red  fiod»,  whilst  rubihydran  remains  dissolved 
in  the  brownish-yellow  liquid  (sometimes  also  sugar  resulting  from  a 
secondary  decomposition).  The  collected  films  and  flocks  are  decom- 
posed with  dilute  sulphuric  acid ;  the  excess  of  that  add  is  precipitated 
by  carbonate  of  lead ;  the  precipitate  is  repeatedly  boiled  with  water, 
till  it  exhibits  only  a  faint  reddish  tint  (in  which  state  it  oontains  no  impuritj 
except  a  bhulQ  qiuintity  of  robiadini  produced  by  seoondary  decompoaition),  and  the 

solution  is  filtered  and  evaporated ;  a  yellow-brown  mass  then  remains, 
mixed  with  yellow  needles,  from  which  cold  water  extracts  rubidehy- 
dran,  leaving  rubianic  acid  in  the  iotm.  of  a  yellow  powder.  This 
product  is  washed  wiUi  cold  water,  and  recrvsti^ised  from  boiling 
water,  if  necessary,  with  aid  of  animal  charcoal. 

2.  From  Madder^  without  previous  preparation  oj  rubian,  —  Extract  of 
madder  prepared  with  hot  water  is  precipitated  with  neutral  acetate 
of  lead,  then  the  filtrate  with  basic  acetate ;  and  the  latter  predpitate 
containing  rubian  and  chlorogenin,  is  decomposed  with  cold  dilute  sul- 
phuric add,  digested  with  carbonate  of  lead,  and  filtered.  The  filtrate, 
treated  with  baryta-water,  then  with  carbonic  acid,  as  in  the  first 
method,  deposits,  after  standing  for  some  time  in  contact  with  the 
air,  rubianate  of  baryta,  and  the  baryta-compound  of  rubidehydran,  to 
be  treated  as  in  1,  while  rubidehydran  and  chlorogenin  remain  in 
solution. 

Properties.  Lemon-yellow  silky  needles ;  in  the  imptire  state,  granide« 
and  crystalline  mass.    Tastes  somewhat  bitter.    Reddens  litmus. 

Calculcstion  acoordinff  to  Schuack.  Schnnok. 

52  C 812    ....    6601  ....  56*52  to     66-58 

29  H 29    ....      6-20  ....  5-a6  ....      6-61 

27  0 216    ....    28-79  ....  8912  ....    87-81 

OBH»0«' 567    ....  100-00    ....  10000    ....  10000 

fichonck  analysed  rabianio  acid  prepared  with  ammonia,  canstio  Boda»  lime  and 
carbonate  of  bairta.  -—  It  is  perhaps  identical  with  Bochleder's  raberythxic  acid 
(p.  42). 

Decompositions.  1.  Melts  when  heated  in  a  tube,  or  between  two 
watch-glasses,  to  a  brown-red  liquid,  which  solidifies  in  the  crystal- 
line form ;  at  a  stronger  heat,  it  gives  off  vapours,  which  condense  to 
orange-coloured  needles  of  alizarin,  and  leaves  charcoal.  —  2.  Heated 
on  pkttmum-foil,  it  melts  and  burns  away  incompletely,  with  a  smoky 
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flame.  —  3.  By  boiling  with  dilute  sulphuric  or  hydrochloric  add,  it  is 
TeBolved  into  alizarin  and  sugar,  the  former  separating  in  dark  yellow 
flocks.  100  pts.  rubianic  acid  yield  42*47  pts.  of  alizarin,  therefore 
C«H»CF  +  6H0  =  2C"H«0*  +  C«*H»K)«*  ([Schunck),  calc.  -  43-44  p.  c 
Cold  oil  of  vitriol  dissolves  rubianic  acid  with  dark  red  colour;  boiling 
oil  of  vitriol  dissolves  it  with  dark  red-brown  colour,  and  evolution  of 
a  small  quantity  of  sulphurous  acid.  —  4.  Aqueous  rubianic  acid  is 
decolorised  by  chlorine^  then  exhibits  a  milky  turbidity,  and  separates 
brownish-yeUow  crystals.  —  Solution  of  chloride  of  Ume  first  colours  it 
blood-red,  then  decolorises  it.  —  5.  With  cold  niiric  acid^  it  forms  a 
yellow  solution,  which,  on  boiling,  gives  off  nitrous  gas,  and  becomes 
colourless,  and  on  evaporating  leaves  oxahc  acid  and  a  brown  syrup. — 
6.  By  boiling  with  excess  of  caustic  alkaUsj  it  first  becomes  purple, 
afterwards  violet  and  opaque,  and  then  yields  with  adds  a  flocculcnt 
precipitate  of  alizarin  (mixed  with  undecomposed  rubianic  acid,  if  the 
boiling  has  not  been  continued  long  enough),  while  sugar  remains  in 
solution;  100  pts.  rubianic  acid  yield  45*17  pts.  alizarin  ^calc  48*44  pts^ 
according  to  the  equation  giyen  under  8)-  —  7.  Rubianic  acid  boiled  with  an 
aqueous  solution  of  ferric  chloridey  dissolves,  with  greenish  brown  colour, 
producing  a  small  quantity  of  ferrous  chloride,  and  when  the  solution 
is  evaporated,  yielas  a  small  quantity  of  black  powder,  probably  con- 
sisting of  a  compound  of  alizarin  with  ferric  oxide.  —  8.  When  boiled 
with  aqueous  t&^chloride  of  gold  and  a  few  drops  of  ammonia,  it  is  decom- 
posed, with  separation  of  gold. — 9.  When  erythrozym  is  added  to  water 
m  which  rubianic  acid  is  suspended,  the  add  is  gradually  resolved  into 
alizarin  and  sugar. 

Combinatiom.  Eubianic  acid  dissolves  more  easily  in  boiling  than 
in  cold  water^  and  separates  in  the  crystalline  state.  It  dissolves 
without  decomposition  in  hot  aqueousjp^spAoric,  acetic^  oxaUcy^nd  tartoric 
adds. 

With  salifiable  bases  it  forms  the  Eubianates, 

Rubiaruxte  o/^^mmonta.— Rubianic  acid  forms  with  ammonia,  less  easily 
than  with  aqueous  fixed  alkalis,  a  red  solution,  which  is  not  altered  by 
boiling,  and  when  evaporated  leaves  the  ammonia-salt  in  the  form  of 
a  red  gum,  mixed  with  a  little  free  rubianic  acid. — By  adding  carbonate 
of  ammonia  to  boiling  aqueous  rubianic  acid,  and  cooling  the  solution, 
it  is  obtained  in  needles,  hke  the  potash-saJt.  —  It  does  not  give  off 
ammonia  in  drying.  In  hot  water  it  is  decomposed  like  the  potash 
salt. 

Rvhianate  of  Po^a«A.— ^Concentrated  aqueous  rubianic  acid  mixed 
with  caustic  potash  ley,  acquires  a  cherry-red  colour,  and  remains  dear; 
carbonate  of  potash  precipitates  from  it  dark  red  needles  of  rubianate 
of  potash,  which,  after  washing  and  drying,  exhibit  a  silky  lustre  and 
flea-brown  colour,  and  over  the  water-bath  or  in  vacuo,  assume  a 
transient  light  red  colour.  It  is  decomposed  by  cold,  more  easily  by 
boiling  water,  with  separation  of  free  rubianic  acid. 
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Calculation  according  to  Schimck.  Schunck. 

at  100**;  moan. 

52  C   812       62-42 6202 

28  H  28       ........      4-70    484 

26  O   208       84-97    8556 

KO    472    7-91    7-58 

C««KH»027. 595-2    10000    10000 

Bubianate  of  Soda. — Hot  aqueous  rubianic  acid,  mixed  with  caustic 
soda  or  carbonate  of  soda,  yields  on  cooling  light  red  granules  of  the 
soda-salt,  wliich  dissolve  sparingly  in  cold  water,  with  red  colour  in 
hot  water,  and  separate  on  coolmg  in  the  foim  of  a  thick  jelly,  on 
which  crystals  of  rubianic  acid  gradually  form. 

Subtanate  of  Baiyta.  —  a.  Mono-acid.  —  1.  Baryta-water  fonns  a 
crimson-red  precipitate  with  aqueous  rubianic  acid,  and  decolorises  it. 
The  precipitate  dissolves  on  passing  carbonic  acid  into  the  liquid,  f  omi- 
ing  a  yellow  solution,  which,  on  standing  in  contact  with  the  air, 
deposits  the  salt  in  films,  exhibiting  a  crystalline  character  under  the 
microscope.  —  2.  Kubianate  of  potash  is  precipitated  by  chloride  of 
barium,  and  the  red  precipitate  is  washed  and  dried  in  vacuo. 

According  to  2.  Schimck. 

mean. 

52  C   812       ....    49-24    ....    4868 

29  H  29       ....      4-67    ....      4-75 

27  O  216       ....     84-11    ....    84-98 

BaO 76-5    ....    1208    ....    1169 

C«BaH"0«'  +  Aq 688-6    ....  10000    ....  100-00 

b.  SeBqui-aeidf — The  red  precipitate  which  an  ammoniacal  solution 
of  rubianic  acid  forms  with  chloride  of  barium,  loses  baryta  in  washing, 
and  then  contains  8  at.  acid  to  2  at.  baryta. 

Ruhianate  of  Lime.  —  Lime-water  added  to  aqueous  rubianic  acid 
forms  a  light  red  precipitate  soluble  in  carbonic  acid,  and  not  reappear- 
ing in  the  solid  state  when  the  carbonic  acid  escapes,  but  only  when 
the  solution  is  evaporated. 

Bubianate  of  Lead. — Alcoholic,  but  not  aqueous,  rubianic  acid  throws 
down  from  a  solution  of  neutral  acetate  of  lead,  red  flocks  soluble  in 
pure  water.  —  Alcoholic  rubianic  acid  mixed  with  ammonia  and  an 
insufficient  quantity  of  neutral  acetate  of  lead,  yields  red  flocks,  which 
after  washing  with  alcohol,  drying  in  vacuo,  and  then  over  the  water- 
bath,  contain  7PbO,2C"H"0*. — From  basic  acetate  of  lead,  alcoholic 
rubianic  acid  throws  down  a  precipitate  =  9PbO,C"H''0",  which,  after 
solution  in  alcoholic  acetic  acid  and  precipitation  vdth  ammonia,  con- 
tains 6  at.  lead  oxide  to  1  at.  ammonia. 

Aqueous  rubianic  acid  is  precipitated  hy  hydrate,  but  not  by  acetate 
ofahimina^  hy  ferric  hydrate,  but  not  hy  ferric  chloride.  —  Cupric  acetate 
forms,  both  in  aqueous  and  in  alcoholic  rubianic  acid,  a  brownish  red 
precipitate,  soluble  in  boiling  acetic  acid. 

Bubianate  of  Silver.  —  Nitrate  of  silver  does  not  alter  boiling  rubianic 
acid,  but  on  addition  of  ammonia  it  throws  down  red-brown  flocks, 
which  appear  crystalline  under  the  microscope,  and  form  with  ammonia 
a  red  aoItttiou»  which  does  not  alter^  even  at  the  boiliiig  heat*    Tho 
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salt,  after  washing  with  a  small  quantity  of  water,  then  with  alcohol, 
and  drying  in  vacuo,  contains  17*58  p.  c.  AgO.  (C"H**0*,  AgO  =  17-47 
p.  c.) 

Rubianic  add  dissolyefl  in  cUcohol,  but  not  in  ether.    It  does  not  dye 
mordanted  fabrics. 


Buberythric  Acid. 

Cm^Hi^  or  0"H»(FT 
EocHLEDEB.    Sco  the  memoks  cited  under  Alizarin,  xiv,  180. 

Ocevrrenee.  In  madder-root. — Schunck  found  no  ruberythric  aoid  in  madder,  and 
is  of  opinion  that  in  the  preparation  of  ruberythric  acid,  products  of  the  decom,- 
poflition  of  rubian  moat  have  Deen  obtained. 

Preparation.  The  aqueous  decoction  of  madder-root  is  precipitated 
by  neutral  acetate  of  lead ;  the  precipitate  (which  serves  for  the  pre- 
paration of  alizarin  and  purpurin,  xiii,  827),  is  collected  on  a  iSlter ;  and 
the  filtrate  is  mixed  witn  basic  acetate  of  lead,  not  in  excess,  which 
throws  down  a  dark  flesh-coloured,  nearly  brick-red  precipitate,  con- 
taining ruberythric  and  rubichloric  adds,  with  small  quantities  of  dtric 
and  phosphoric  adds.  This  predpitate  is  suspended  in  water,  and 
decomposed  by  hydrosulphuric  add,  the  solution  chiefly  containing 
rubichloric  acid  is  filtered  from  the  sulphide  of  lead :  and  the  rube- 
rythric acid  which  remains  attached  to  this  lead-predpitate  is  extracted 
from  it,  after  washing  for  a  short  time,  by  boiling  with  sdcohol.  The 
alcoholic  solution  evaporated  to  one-third,  then  nuxed  with  water  and 
a  small  quantity  of  baryta- water,  deposits  a  scanty  white  precipitate, 
and  the  filtrate  treated  with  a  larger  quantity  of  baryta- water  yields 
rubeiythrate  of  baryta  in  dark  cherry-red  fiocks.  These  are  collected 
and  dissolved  in  dilute  acetic  acid ;  the  solution  is  nearly  neutralised 
with  ammonia,  and  predpitated  by  basic  acetate  of  lead,  whereby  a 
cinnabar-coloured  lead-salt  is  obtained,  which  must  be  washed  with 
dilute  alcohol,  and  decomposed  under  alcohol  by  hydrosulphuric  acid. 
The  liquid  heated  to  the  boiling  point  with  the  sulphide  of  lead,  then 
filtered  hot  and  evaporated,  deposits  light  yellow  crystals  of  ruberythric 
acid,  which  may  be  purified  by  pressure,  and  recrystallisation  from  a 
smaU  quantity  of  boiling  water.  251b.  madder  yield  1  gramme  of  the  add ; 
lierontme  more  than  European  madder. 

Properties.    Yellow  prisms  having  a  silky  lustre,  and  not  diminish- 
ing in  weight  by  diying  at  100^    Has  a  faint  taste. 

CkdeulaUon  €foeoriiMff  to  Bodbleder.  Boohleder. 

eorliBT.  iottf, 

72  0..M 482    ....    54-54  66  0    ........  886  ....    64*64    .^    64-48 

40  H 40    ....      605  81  H  81  ....      604    .,..      616 

40  0 820    ....     40-41  81  O   248  ....    40-82    ....    40-36 


^i 


CP«H«0« ....  792    ....  100-00  0«H«O»....  616    ....  10000    ....  10000 

Bochleder  is  nndedded  between  these  two  formula :   he  regards  Kuhbnann's 
zanthin,  Higgin's  santhin, Sohunok's zanthin  (ohlorpgenin),  aodBunge's  madder* 
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yellow,  as  impuie  ruberythrio  acid.  It  ia  more  probablj  identical  with  Schonck's 
(more  recentlj  prepared)  rubianio  acid,  though  it  u  said  to  difibr  therefrom  in  com- 
position and  in  the  degree  of  its  solubility  in  ether. 

DeconqMsitions.  1.  The  aqneoas  Bolution  becomes  tnrbid  when  heated 
with  hydrochloric  acidy  and  fonns,  on  boiling,  a  yellow  jelly,  which 
cakes  together  into  flocks  of  alizarin,  while  sugar  remains  in  solution. 

CPR^o(yo  s.  CP^^w  +  8C»H«0«  +  12H0. 

or,  0««HaO«  -  20"«»H«0«  +  |C?»HM0M  +  8HO  (Roohleder). 

2.  When  the  blood*red  solution  of  ruber3rthric  acid  is  boiled  with 
aqueous  alkaUs^  it  acquires  the  colour  of  alkaline  solutions  of  alizarin 
and  deposits  alizarin  on  addition  of  an  acid«  —  8.  It  is  not  altered  by 
ermilsin. 

Combinations.  Bubeiythric  acid  dissolyes  sparingly  in  cold,  easily 
in  hot  water. 

In  aqueous  alkalis  it  dissolves  with  dark  blood-red  colour.  The 
aqueous  acid  forms  with  baryta-water  a  dark  cherry-red,  flocculent  pre- 
cipitate ;  with  solution  of  a/um,  after  addition  of  ammonia,  a  dnnabar- 
red  precipitate. 

Buberythrate  of  Lead.  —  An  aqueous  solution  of  ruberythrio  add 
mixed  with  a  little  alcohol,  is  precipitated  by  basic  acetate  of  lead, 
the  liquid  is  heated,  and  the  precipitate  washed  with  water  containing 
alcohol.    Cinnabar-red  powder. 


72  0  

37  H 

CtUculation  aocordmg  to  BodUeder. 
earlier,                                               later* 

432    ....    22-92    14  0    84 

37    ....      1-96      7  H 7 

....    22-64 
•„.       1*89 
....    1609 
...    60-38 

Bochleder. 

....    22-74 
2-00 

37  O  

10  PbO 

296    ....    16-70      7  O    66 

1120     ....     69-42      2  PbO  224 

....     16-82 
....    69-44 

C7»H»7O«7,10PbO..  1886    ....  10000    C"H70',2PbO....  871    ....  10000    ....  10000 

0"H707,2PbO  ..  K^»H»0»,4PbO  (Roohleder). 

Buberythric  acid  dissolves  in  boiling  zx^qovm  ferric  chloride^  forming 
a  dark  brown-red  solution,  which  is  precipitated  by  alcohol. 
It  dissolves  with  gold-yellow  colour  in  alcohol  and  in  ether. 


Appendix  to  BMaUy  Subianic  AcH  and  Buberythric  Acid. 

1.  Bubihydran. 

CI«BPO»? 
Ed.  Schukok.    /.  pr.  Chem.  70, 166. 

When  rubian  is  decomposed  by  bicarbonate  of  baiyta  for  the  pJre^ 
paration  of  rubianic  acid  and  rubidehvdran,  this  substance  remains  m. 
solution  after  the  baryta-compounos  have  been  separated,  and  is 
purified  as  follows :— 
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1.  The  brown-yellow  filtrate,  obtained  as  described  at  pagx;  39, 1,  is 
again  mixed  with  baryta-water  to  separate  any  still  undeconiposcd 
rubian ;  carbonic  acid  is  once  more  passed  into  it,  and  the  red  flocks 
which  separate  on  evaporation  are  removed.  The  filtrate  mixed  with 
basic  acetate  of  lead  yields  a  red  precipitate,  which  is  to  be  washed, 
decomposed  with  cold  dilute  sulphuric  acid,  and  treated  with  carbonate 
of  lead  to  remove  the  excess  of  that  acid.  The  precipitates  are  then 
removed ;  hydrosulphuric  add  is  passed  into  the  liquid ;  the  sulphide 
of  lead  is  separated  by  filtration ;  and  the  filtrate  is  evaporated. 

2.  The  solution  of  rubihydran  and  chlorogenin  obtained  as  already 
dcsciibed  (p.  89, 2),  is  again  precipitated  with  basic  acetate  of  lead,  and 
the  precipitate  is  washed  with  water,  dissolved  in  acetic  acid,  and  re- 
precipitated  by  ammonia.  The  lead-precipitate  thus  produced  is  free 
from  chlorogenin,  and  is  decomposed  for  the  preparation  of  rubihy- 
dran, like  that  obtained  by  method  1.  If  the  rubihydran  still  retains 
chlorogenin,  its  solution  turns  green  when  boiled  with  hydrochloric  or 
sulphuric  acid. 

Properties.  Brown-yellow,  transparent  gum,  having  a  bitter  taste. 
It  does  not  give  off  all  its  water  till  after  prolonged  heating  over  the 
water-bath,  then  becoming  brittle  and  easy  to  pulverise ;  on  exposure 
to  the  ah'  it  quickly  becomes  moist  and  soft. 

Schunck. 

66  C 336    51-29    .    61*5 

39  H 39    5-95    « 6-0 

35  O 280    42-76    42-6 


CWH»0»  656    10000    1000 

Bubihydnin  »  Bubian  +  6  aq. 

In  other  experimentB  Schunck  obtained  numberB  agreeing  with  the  formuke 
C»H»0»  +  8  aq.  and  +  6  aq. 

DecomposUiona.  1.  Rubihydran  hecUed  in  a  glass  tube  yields  a 
smaller  quantity  of  crystalline  sublimate  than  rubian.  —  2.  When 
boiled  with  dilute  sulphuric  or  hydrochloric  acid,  it  forms  a  turbid  solu- 
tion which  deposits  yellow  flocks  and  drops  of  brown  resin,  and  after 
boiling  for  some  time,  becomes  colourless  and  is  completely  resolved 
into  rubiretin,  verantin,  rubiadin,  a  small  quantity  of  alizarin,  and 
sugar.  —  3.  Boiled  with  aqueous  caustic  potash  or  soda,  it  forms  a  solution 
which  is  red  at  first,  but  soon  deposits  a  few  purple  fiocks  and  becomes 
yellowish-brown,  and  when  treated  with  acids,  loses  its  colour  and 
deposits  a  yellow  flocculent  precipitate  containing  the  same  substances 
as  those  which  are  produced  by  boiling  nibihydrsui  with  hydrochloric 
acid.  This  reaction  does  not  yield  rubianic  acid  like  the  corresponding 
reaction  with  rubian.  —  4.  With  chlorine  it  yields  the  same  products  as 
rubian. 

Combinations,     Rubihydran  dissolves  readily  in  toater.  It  is  not 

altered  hy  hoihng  phosphoricy  oxalic,  acetic,  or  tartaric  acid.  It  is  not 

precipitated  by  metallic  salts,  with  the  exception  of  basic  acetate  of 
lead. 

JUad-compound.  —  Basic  acetate  of  lead  forms  with  aqueous  inibi* 
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hydran  a  brownish-red  precipitate^  less  fiery  than  those  which  it  yields 
with  rubian  and  rubidenydran ;  the  supernatant  liquid  is  light  yellow, 
and  is  precipitated  by  ammonia  in  pale  red  flocks.  —  When  alcoholic 
rubihyoran  is  precipitated  with  ammonia  and  an  insufficient  quantity  of 
neutral  acetate  of  lead,  the  precipitate,  after  being  washed  with 
alcohol,  dried  in  vacuo,  and  then  over  the  water-bath,  contains  20*98 
p.  c.  C,  2*48  H.,  and  59*18  PbO ;  therefore  carbon  and  hydrogen  in 
the  proportions  required  by  rubihydran  =  C^HW*,  but  the  lead- 
oxide  not  in  simple  atomic  proportion. 
Rubihydran  is  not  very  soluble  in  akohoL 


2. 

Ed.  Sohunck.    J.pr.  Chem,  70,  162. 

The  solution  of  rubidehydran  obtamed  (p.  89)  by  decomposing  rubian 
with  bicarbonate  of  baryta  ^ammonia,  lime,  or  baryta- water\  is  puri- 
fied by  evaporation,  re-solution  in  cold  water,  and  precipitation  of  the 
solution  evaporated  to  a  syrup,  with  alcohol,  which  separates  a  reddish- 
yellow,  gummy  mass,  together  with  sulphates.  The  solution,  filtered 
therefrom  and  evaporated,  leaves  rubidehydran,  which  however  still 
retains  the  sulphates  of  lime,  magnesia,  and  soda,  from  which  Schunck 
does  not  attempt  to  purify  it,  for  fear  of  decomposing  it. 

Properties,  Reddish-yellow,  transparent  gum.  Not  deliquescent., 
Has  a  strong  bitter  taste. 

Caleulaiion  aeeordinff  io  Sohimbk.  Sdranek. 


66  C 886    ..    66-76    66-60 

82  H 82 6-40    666 

28  O 224    87-86    ..    8786 

C»«H«0" 692    lOOOO    lOOW 

Rnbideliydnm  »  Bnbian  -  2aq.,  after  deduction  of  ash.  Similar  results  were 
obtained  with  rubidehydran  prepared  with  bicarbonate  of  baryta,  or  with  ammonia, 
lime,  or  caustic  baryta. 

Decompasitions.  Rubidehydran  boiled  with  dilute  sulphuric  or  hydro- 
chloric acidj  is  resolved  into  a  mixture  of  sugar,  alizarin,  rubiadin,  a 
small  quantity  of  verantin  and  rubiretin,  without  production  of 
rubianin.  —  W  hen  boiled  with  alkalis^  it  forms  a  purple-red  solution, 
from  which  acids  throw  down  yellow  fiocks.  No  rubianic  acid  is 
formed  in  this  reaction  (except  when  caustic  baryta  is  used). — With 
aqueous  chlorine  it  yields  the  same  products  as  rubian. 

Combinations.  Rubidehydran  dissolves  in  water,  forming  a  yellow 
solution  which  is  not  precipitated  by  any  metallic  salt,  except  basic 
acetate  of  lead. 

Zead-cofryatuKZ.— Alcoholic  rubidehydran  forms  a  yellow  precipitate 
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with  alcoholic  neutral  acetate  of  lead.  To  prepare  the  salt^  &  very 
strong  aqneouB  solution  of  rubidehydran  id  mixed  with  alcohohc  sugar 
of  lead,  the  red  precipitate  is  separated  by  filtration ;  the  filtrate  is 
precipitated  by  ammonia ;  and  the  precipitate  is  washed  with  alcohol. 
After  drying  over  the  water-bath,  it  contains  29*2  p.  c.  C,  2*85  H., 
47*73  PbO.  and  14*7  MgO. ;  which  latter  Schunck  regards  as  taking 
the  place  of  a  certain  portion  of  lead-oxide :  hence  he  gives  the  for* 
mula  5PbO,C"H»0««. 


Chlororubian. 

CW1H»0^. 

Ed.  Schunck  (1856).  N.  PkU.  Afag.  J.  12,  200  and  270 ;  J.  pr.  Chem. 
70,169.  Preliminary  Notice :  Chem.  (?(ur.  1850,  357 ;  J.pr,Chem, 
67,  164 ;  Pharm.  Centr.  1866,  786. 

Formation.    By  the  action  of  chlorine  in  aqueous  rubian  (p.  86). 

JPrqxtratlon.  An  aqueous  extract  of  madder  is  precipitated  by 
neutral  acetate  of  lead,  the  filtrate  precipitated  with  ammonia ;  the 
resultmg  red  precipitate  decomposed  by  sulphuric  acid ;  and  chlorine 
ffas  passed  into  the  filtrate.  The  dirty  yellow  flocks  of  an  easily 
fusible  resin,  which  are  precipitated  by  the  first  action  of  the  chlorine, 
are  separated  by  filtration;  and  the  pure  yellow  flocks  of  chloro- 
rubian, precipitated  on  continuing  the  passage  of  the  chlorine,  are 
eollected  and  crystallised  from  hot  alcohol. 


Propertiet,  Crystallised  from  a  dilute  alcoholic  solution,  it  forms 
light  orange-yellow  needles,  having  a  bitter  taste ;  precipitated  from  a 
concentrated  alcohoHc  or  hot  aqueous  solution,  it  forms  granulo-amor- 
phous  spherules.    Neutral. 

CalculaHon  txeeorcUnff  to  Schunck.  Schunck. 

iMon  ;  at  l(Xy. 

AA  0  2640  ........  60-92  6118 

a 86-6  6-82  6-38 

27  H  270  6-20  4-93 

24  O  1920  8706  87-51 

C«0m?70»« 618-6    10000    10000 

Decompositions.  1.  Heated  in  a  test-tube,  it  melts  to  a  brown 
liquid,  yields  a  white  crystalline  sublimate,  and  leaves  charcoal. — 
2.  On  platintmi-foil,  it  melts  and  bums  with  a  smoky,  greenish  flame, 
leaving  a  large  quantity  of  charcoal.  —  3.  Chlorine-water  gradually 
converts  it  into  perchlororubian.  — 4.  With  boiling  dilute  sulphuric  or 
hydrochloric  acidj  it  forms  at  first  a  yellow  solution,  which,  on  con- 
tinued boiling,  becomes  milky,  and  deposits  yellow  flocks  of  chloro- 
rubiadin,  while  sugar  remains  in  solution : 

5.  With  aqueous  ccmstic  soda^  it  forms  a  blood-red  solution,  which. 
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after  being  heated  for  some  time,  depositd  dark  red-brown  flocks  of 
oxyrubian  {q.  r.)j  while  sngar,  its  products  of  decomposition,  and 
verantin,  rabiretin  and  rubiadin  remain  dissolved. 

The  red  liquid  which  remains  after  the  separation  of  the  oxyrubian, 
yields,  with  dilute  sulphuric  add,  a  yellowish  brown  precipitate  and  a 
filtrate^  which  (after  saturation  with  carbonate  of  lead,  and  separation 
of  tibe  sulphate  of  lead)  leares,  on  evaporation,  sulphate  of  soda, 
chloride  of  sodium,  ana  a  brown  saccharine  syrup.  —  The  yellowish 
brown  precipitate  produced  by  dilute  sulphuric  acid,  dissolves  in 
alcohol,  with  the  exception  of  a  portion,  a ;  the  solution  forms  with 
neutral  acetate  of  Iea4  a  broWn  predpitatd,  h ;  Imd  the  liquid  filtered 
therefrom,  yields,  with  water,  yellow-flocks,  c. — a  is  dark-brown,  black 
when  dry,  and  contains  67*56  p.  c.  0.,  4-1  H.,  and  28*85  0. ;  probably, 
therefore,  a  product  of  the  decomposition  of  sugar  and  of  Mulder's 
ulmic  add.---^^  boiled  with  hydrochloric  add,  after  washing  with 
alcohol,  deposits  brown  flocks,  which  yield  to  cold  alcohol,  rubiretin  or 
some  substance  of  that  nature,  while  verantin  remains  dissolved; 
these  flocks,  after  solution  in  alcoholic  anunonia,  and  precipitation  with 
acetic  adcC  contain  64*8  p«  c.  0.  and  4*8  H.  —  o  yields  to  alcohol 
impure  rubiadin  (containing  68*86  p.  c.  O.^and  5*4  H.),  and  leaves  brown 
flocks.  ^-  6.  Ohlororubian,  dissolved  in  potash-ley  reduces  aurio  chloride 
in  the  cold. 

Ohlororubian  dissolves  with  yellow  colour  in  boiling  tocUer. 

With  alkaline  carbonates^  it  forms  a  clear  blood-red  solution  (vid.  sup.); 
with  hcayta-waterj  on  boiling,  dark  red  flocks ;  with  chloride  of  calcium 
and  ammonia,  a  light  red  precipitate,  the  supernatant  liquid  being 
nearly  colourless  in  both  cases. — Aqueous  chlororubian  does  not  pre- 
cipitate acetate  of  alumina  or  ferric  hydrochhrate  ;  but  solid  chlororabian 
dissolves  in  boiling  ferric  chloride  with  bluish  yellow  and  then  with 
darker  colour,  and  ultimately  deposits  a  black  powder.  —  Its  alcohoUo 
solution  does  not  predpitate  alcoholic  neutral  acetate  of  lead  or  acetate  of 
copper;  but  aqueous  chlororubian  forms,  with  baeio  acetate  of  leadj  a 
light  red  precipitate  and  a  red  liquids 

Chlororubian  is  soluble  in  alcohoU  It  does  not  dye  mordanted 
tissues. 
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Compounds  either  produced  ly  the  decomposition  of  these  OlucosideSy  or 

eodsting  ready-formed  in  the  Madder* 

1.  Bubiadn. 

C«EPK)". 

RuKOE.    J,  pr.  Chem.  5,  867. 

EoBiQUET.    Ann.  Chim.  Phys.  68,  811. 

HiQGiK.     PhU.  Mag.  J.  83,  232  ;  J.  pr.  Chem.  46,  1. 

£d.  Schukck.    See  Memoirs  cited  under  Eubian,  1  and  8. 

Madder-oranye,  Krofp-oramyB.  —  Obaerted  by  Bunge  and  Bobiquet,  inyestigated 
by  Schunck.  It  is  taot  yet  deoioed  whether  Higgin's  rubiacin  is  identioal  with  the 
body  which  Schunck  designates  by  this  name. 
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Occurrence.  In  madder-root ;  perhaps  as  a  soluble  lime-oompotind 
from  which  the  rubiadn  separates  as  the  madder-extract  turns  sour 
(Schunck). 

Formation.  1.  By  the  action  of  alkaline  h jdrosulphates  on  mbiacic 
acid  (Schunck).  —  2.  Higgin's  xanthm  is  converted,  when  the  aqueous 
extract  of  madder  is  left  to  stand,  first  into  rubiacin,  then  into  idizs^n 
(Higgin).  — >  8.  By  heating  a  solution  of  xanthin  in  oil  of  vitriol  till  it 
assumes  a  carmine-red  colour  (Higgin). 

Prq>aratum.    a.  From  Madder.    1,  By  Higgin's  method  (xiv,  186). 

2.  It  is  found  partly  in  the  precipitate  produced  by  adds  in  the 
decoction  of  madder  (p.  84,  Preparation  qf  MMan),  partly  m  the  residue 
left  after  exhausting  the  root  with  water,  and  may  be  obtained  in  the 
pure  state  by  conversion  into  rubiacic  add,  and  subsequent  reduction 
from  this  compound  (pp.  84  and  50)  (Schunck). 

8.  Madder-root  freed  from  parenchyma  (U  meditulUum  Hgneux)  is 
exhausted  with  cold  ether,  and  three-fourths  of  the  ether  is  distilled 
off  from  the  extract ;  rubiacin  then  separates  at  the  bottom  of  the 
retort,  as  an  orange-yellow  crystalline  deposit  (Robiquet). 

4.  Madder-root  rinsed,  but  not  comminuted,  is  macerated  at  15° 
with  8  pts.  of  water  for  sixteen  hours,  and  the  residue  then  treated 
with  an  equal  quantity  of  water.  The  united  extracts  then  deposit, 
af t«r  four  to  six  hours,  small  crystals  of  madder-orange,  which  are 
collected,  washed  with  cold  water,  and  recrystallised  from  boiling 
alcohol,  till  a  sample  dissolves  in  oil  of  vitriol  with  pure  yellow 
colour  (Runge).  Schunck  obtained  rubiacin  by  treating  pulverised 
madder  on  a  cloth  with  a  small  quantity  of  cold  water,  collecting  the 
crystals  which  separated,  after  12  hours'  standing,  from  the  then  add 
liquid  (after  longer  standing,  venuitiii  ako  lepantM),  and  purifying  them  by 
treatment  with  dilute  nitric  add  (whicn  does  not  attack  ^ubiaci^),  and 
recrystallisation  from  alcohoL 

b.  From  Rubiacic  acid.  The  boiling  aqueous  solution  of  rubiacate 
of  potash  is  mixed  with  a  slight  excess  of  caustic  potash;  hydro- 
sulphuric  acid  passed  into  the  solution  for  a  considerable  time,  and 
the  liquid  precipitated  with  chloride  of  barium.  The  purple  precipitate 
of  rubiacin-baryta,  when  washed  with  cold  water  and  decomposed  by 
hydrochloric  acid,  leaves  rubiacin,  which  may  be  purified  by  solution  in 
boiling  alcohol  and  recrystallisation  (Schunck). 

c.  From  the  Madder-liquor  of  the  dye-houses.  The  liquid  is  mixed 
with  hydrochloric  acid ;  the  precipitate  treated  with  boiling  alcohol ; 
the  orange-yellow  powder  which  separates  on  cooling,  from  the  result- 
ing deep  yellow  somtion  is  re-dissolved  in  boiling  alcohol ;  hydrated 
protoxide  of  tm  is  added ;  and  the  liquid  is  filtered  hot ;  rubiacin  then 
separates  on  cooling  in  light  yellow  needles. 

Properties.  Splendid  plates  and  needles,  with  strong,  reddish-green 
lustre,  like  iodide  of  lead  (Schunck).  Yellow  crystalline  powder  (Runee). 
Yellow,  paper-like  lamin»,  made  up  of  fine  needles  (Bobiquet).     When   carefully 
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heated,  it  volatilises  completely,  and  sublimes  inyellow  scales  (Schunck). 

Leayes  charcoal  when  Bublimed  (Bunge,  Bobiquet^  Higgin). 


Schunok. 


32  C 1»2 

11  H 11 

10  0 80 


a. 

h,  mean, 

67-84  .... 

....  6701 

67-1 

8-88  .... 

....   3*28 

4-0 

28-28  .... 

....  29-71 

28-9 

<?»H>»0«» 288    lCO-00    10000    1000 

Schunok  formerly  gaye  the  formula  CH*0*®  calculated  from  analysis  a. 

Decompositions,  1.  Melts  when  heated  on  platinum-foil,  and  bums 
with  a  smoky  flame,  leaving  no  residue  (Schunck).  —  2.  Heated  with 
oil  of  vitriolj  it  forms  a  dark  brown  solution,  and  is  precipitated  by 
water  as  a  brown  powder  destitute  of  colouring  properties  (Higgin) ; 
see  below.  —  3.  Dissolves,  without  alteration  in  boUing  dilute  nitric  acid^ 
and  is  decomposed  with  difficulty  by  boiling  with  the  concentrated 
acid.  —  4.  A  boiling  aqueous  solution  of /erric  nitrate  or  hydrochlorate 
dissolves  it  without  alteration  at  first,  but  converts  it  into  rubiacic 
acid,  after  continued  boiling.  —  5.  By  alkaline  kydrosulpficUes,  it  appears 
to  be  converted  into  rubiafin.  According  to  Schunck's  earlier  experi- 
ments, rubiacic  acid  treated  with  hydrosulphuric  acid  is  converted  into 
rubiacin ;  but  according  to  later  experiments,  the  product  thus  obtained 
is  a  substance  resembling  rubiacin  or  rubiafin,  and  containing  70*24 
p.  c.  C,  4-64  H.,  and  25-12  0.,  therefore  C»H»W«,  that  is  to  say, 
rubiafin  —  ^  at.  aq. ;  hence  Schunck  supposes  that  the  rubiacic  acid  is 
first  converted  into  rubiacin,  and  then  this  latter  into  rubiafin. 

Cornbmations.  Rubiacin  dissolves  sparingly  in  boiling  water^  forming 
a  reddish  yellow  liquid  (amber-yellow,  according  to  Higgin),  whence 
it  crystalhses  on.cooling  (Schunck  and  others^ 

It  is  slightly  soluble  in  dilute  acids  (Higgin). 

It  dissolves  in  oil  of  vitrioly  without  decomposition,  even  at  the 

boiling  heat,   forming  a  yellow  solution,   whence  it  is  precipitated 

by    water    (Schunck).      Vide  sup.    The  solution  in  cold  oil  of  vitriol  is  yeUow 
(Range),  reddish-^eUow  (Bobiqnet),  orange-yeUow  (Higein). 

Kubiacin  dissolves  with  brownish  colour  m  ammonia  (Robiquet). 
It  dissolves  also  in  a  warm  anmioniacal  solution  of  sulphate  of  ammonia 
(Higgin). 

In  caustic  alkalis  it  dissolves  with  rose-red  colour  (Runge,  Robiquet), 
with  fine  crimson  archil-colour  (Higgin),  with  purple  colour,  and  is  pre- 
cipitated by  acids  (Schunck). 

With  carbonate  of  soda  it  forms  an  orange-coloured  solution  (Runge), 
which  becomes  blood-red  on  boiling,  and  deposits  red  flocks  as  it  cools 
(Schunck). 

With  lime  it  forms  a  very  soluble  compound  (Higgin,  Schunck). 
The  solution  of  rubiacin  in  ammonia  forms  dingy  red  precipitates  with 
the  chlorides  of  oarium  and  calcium  (Schunck)« 

When  boiled  with  solution  of  alum^  it  forms  a  light  orange-coloured 
solution  (Runge),  without  any  tinge  of  red,  and  is  precipitated  in 
greenish  yellow  flocks  by  sulphuric  acid.  The  alum-solution  does  not 
become  turbid  on  cooling,  unless  a  larg^e  quantity  of  alizarin  is  present 
at  the  same  time,  in  which  case  the  greater  part  of  the  rubiacin 
is  likewise  precipitated  (Higgin).     Hydrate  of  idumma  immersed  in  an 
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alcoholic  solution  of  rabiadn,  acanires  an  orange  colour,  and  precipitates 
it  completely.  The  precipitate  oiflsolves  easily,  and  with  purple  colour 
in  caustic  potash  (Schunck). 

Lead-compound.  An  alcoholic  solution  of  rubiacin  forms  a  dark  red 
precipitate  with  an  alpoholic  solution  of  neutral  acetate  of  lead 
(Schunck). 

Schunck. 

96  0 676  8806  8806 

88  H   88  1-89  1*80 

80  O    240  18-78  14-41 

8  PbO   896  61-28  6074 

80"«BP»OW8PbO....  1746    10000    10000 

Rubiacin  dissolves  sparingly  in  cold,  more  abundantly  in  boiling 
alcohol^  and  is  precipitated  in  yellow  flocks  by  water  (Schunck).  Nearly 
insoluble  in  cold  alcohol,  but  dissolves  sparingly  in  boiling  alcohol, 
forming  a  golden'  yellow  solution  (Robiquet).  Easily  soluble  in  alcohol 
(Higgin). 

Dissolves  easily  in  ether  (Robiquet,  Higgin),  sparingly  in  acetic  add 
(Robiquet).  It  colours  mordanted  tissues  slightly  (Schunck),  not  at 
all  (Higgin),  brilliant  orange-yellow  (Runge). 


2.  Rabiafin. 

C"H»0». 

Schunck.     /.  pr.  Chem.  59,  465. 

Formatum.    In  the  fermentalion  of  rubian  (p.  87). 

Preparation,    (xiv,  135.) 

Tellow  shining  plates  and  needles,  sometimes  star-  or  fan-shaped 
masses,  which  behave  like  rubiacin  when  heated  with  water,  sulphuric 
acid,  nitric  acid,  neutral  acetate  of  lead,  and  cupric  acetate,  and  like- 
wise form  rubiacic  acid  when  treated  with  ferric  nitrate:  hence 
rubiafin  differs  from  rubiacin  only  in  composition. 

Scliimck.' 

82  0  192  69-81  6930 

13  H 18  4-69  4-66 

9  O 72  2600  26-14 


C»H»H>» 277  10000  10000 


3.  Bubiacic  Add, 

C«H*0". 

Ed.  Schunck  (1848).  Ann.  Pharm.  66,  201 ;  abstr.  Pharm.  Centr.  1848, 
609  and  625 ;  Compt.  Chim.  1849,  215.— i^.  Phil.  Mag.  5,  410  and 
495  ;  J.  pr.  Chem.  69,  453 :  abstr.  Ann.  Pharm.  87,  844. 
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Formaihn.    By  boiling  rubiafin  or  rubiadn  with  an  aqueous  solution 
of  ferric  nitrate  or  chloride. 

Pr^aration,  From  Madder  (p.  84).  — .^Vom  the  Uquor  which  has  been  med 
for  dyeing  with  madder,  and  still  contains  madder.  Spent  madder-Uguor,  This 
brown,  muddy  licjuid,  after  the  woody  particles  of  the  madder  naiFe  been 
removed  from  it,  is  mixed  with  hydrochloric  acid;  the  brown  flocks  which 
fall  down  are  boiled  with  ferric  nitrate  as  long  as  anything  is  thereby  dis- 
solved ;  and  the  dark  red-brown  filtrate  is  precipitated  by  an  add :  a  yel- 
low precipitate  is  then  obtained,  consisting  or  a  mixture  |or  a  compound 
(p.  52)]  of  rubiacin  and  rubiacic  acid.  This  mixture,  or  the  red  rubiacin  ob- 
tained as  already  described  (p.  84),  is  boiled  for  a  long  time  with  aqueous 
ferric  nitrate ;  the  solution  is  precipitated  with  hydrochloric  acid ;  and 
the  precipitate  is  first  washed  with  water  and  then  with  boiling  alcohol, 
which  dissolves  the  unaltered  rubiacin,  and  leaves  behind  the  rubiacic 
acid  that  has  been  formed.  By  evaporating  the  alcoholic  solution  and 
repeatedly  boiling  the  residue  with  ferric  nitrate,  the  whole  of  the 
rubiacin  may  be  ultimately  converted  into  rubiacic  acid.  The  rubiacic 
acid  obtained  by  this  process,  or  in  the  preparation  of  rubian(xiv,  184), 
is  converted  into  potash-salt  by  solution  in  boiling  aqueous  carbonate 
of  potash,  filtration,  and  evaporation,  and  the  potash-salt  is  purified  by 
recrystallisation,  and  decomposed  by  hydrochloric  acid.  If  tne  rubiacic 
thus  obtained  is  still  contaminated  with  rubiacin,  it  will  yield  by  care- 
ful sublimation  between  two  watch-glasses,  a  yellow  sublimate,  of 
which  the  pure  acid  yields  no  more  than  a  mere  trace. 

Properties.      Non-crystalline,  lemon-yellow  powder. 


Schunck. 

earlier  s             later  i 

meem.                meam. 

82  C 

192    .... 

•  ••«       OO  c//       ••• 

57-28    57-69 

9  H 

2-67 

•  •••            ^Af   vO            mmt 

2-47     2-87 

17  0 

•  •••■••<•   X«So      ••.• 

40-26     89-54 

C^H«0»7  837    lOOHX)    10000    10000 

Decompositions.  1.  Heated  on  platinum  foil,  it  melts  and  hums  with 
a  bright  flame,  leaving  no  residue.  —  2.  Heated  in  a  test-tube,  it 
gives  off  vapours  and  oil,  but  no  crystalline  sublimate.  Between 
watch-glasses,  a  trace  of  sublimate  is  obtained,  and  a  large  quantity 
of  charcoal.  (Vid  bud.)  —  3.  It  dissolves  in  cold  oil  of  vitriol,  forming  a 
yellow  solution  precipitable  by  water :  in  hot  oil  of  vitriol,  with  decom- 
position, the  solution  no  longer  yielding  a  precipitate  with  water.  — 
4.  With  strong  nitric  acid  it  forms  a  yellow  solution,  which  is  decomposed 
on  heating,  with  evolution  of  nitrous  gas.  —  5.  In  alkaline  solution,  it 
is  converted  by  hydrosulphuric  add,  first  into  rubiacin,  and  then  into 
rubiafin.  —  6.  Not  altered  by  boiling  with  chromate  of  potash  and 
sulphuric  acid. 

Combinations.  Rubiacic  acid  dissolves  slightly  in  boiling  water, 
colouring  it  yellow. 

It  dissolves  in  ^neovLQ  ferric  chloride,  and  is  precipitated  therefrom  in 
flocks  bv  adds. 

With  bases  it  forms   the   rubiacates  =  C^MH^O",   according   to 

E  2 
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Schanck.  Aqueous  rubiacate  of  potash  forms  with  chloride  of  bariam 
a  yellow  precipitate;  with  chloride  of  calcium,  orange-colon  red 
crystalline ;  with  alum,  yellow ;  with  neutral  acetate  of  lead,  red ;  with 
ferrous  sulphate,  greenish-grey.  With  ferric  chloride  it  forms  a 
red-brown  liquid  and  a  scanty  precipitate  of  the  same  colour. 
It  precipitates  cupric  stdphate  dark-red;  m^ercurous  nitrate  yellow; 
mercuric  nitrate,  yellow  and  crystalline ;  stannous  chloride,  dirty  yellow ; 
stannic  chloride,  light  yellow.  From  an  acid  solution  of  auric  chloride 
it  throws  down  a  yellow  precipitate,  which  is  not  altered  by  boiling, 
and  dissolves  with  purple  colour  in  potash. 

Bvhiacate  of  Potash,  —  Prepcwation^  p.  61.  —  Needles  or  prisms  having 
a  light  brick-red  colour  and  silky  lustre.    Detonates  when  heated.     If 

contaminated  (or'oombined,  vid.  inf.)  with  rubiaoin,  it  is  gnmular,  has  leaa  silky 
lustre,  and  detonates  less  strongly.  —  It  dissolves  in  water  with  red  colour, 
changing  to  purple  by  the  action  of  potash-ley.  With  alcohol  it  forms 
a  blood-red,  transpai-ent  solution. 

Behunok. 
mean. 

82  O  1920  6117  51-37 

8  H  80  218  2-41 

16  O  1280  8412  3318 

KG    47-2  12-68  18-04 

0"8H»KOi7 876-2     10000    100-00    ' 

Rubiacate  of  Silver.  — Obtained  by  precipitating  the  potash-salt  with 
nitrate  of  silver.  —  Yellow  or  faintly  orange-coloured  precipitate. 
Cinnabar-red  if  mixed  or  combined  with  rubiacin. 

Schunok. 

82  0  192  43-24    43-63 

8  H 8  1-80     2-40 

16  O  128  28-83 

A%0 116  2613 

CP»BPAgO»y      444    10000 

Rubiacic  acid  dissolves  sparingly  in  boiling  alcohol,  forming  a  yellow 
solution.  This  solution,  which  deposits  nothing  on  cooling,  becomes 
iridiscent  and  yields  small  crystals  when  mixed  with  water.  The 
aqueous  or  alcoholic  solution  imparts  a  faint  colour  to  mordanted  fabrics. 

With  Rubiacin  f  If  rubiacic  acid  prepared  from  madder-liauor 
(p.  51)  has  not  been  boiled  thoroughly,  or  not  sufficiently,  with  alcohol, 
it  remains  contaminated  with  rubiacin,  which  then  passes  also  into  the 
rubiacates,  so  that  the  acid  thus  obtained  may  be  regarded  either  as  a 
mixture  or  as  a  compound  of  the  two  bodies  in  equivalent  proportions. 
—  It  reacts  like  rubiacic  acid,  but  when  heated  between  two  watch- 
glasses,  yields  a  large  quantity  of  yellow  sublimate,  probably  consist- 
ing of  rubiacin,  and  forms,  with  potash,  a  g^nular  salt  having  less 
si&y  lustre,  a  dark  red  colour,  and  yielding  with  aqueous  nitrate  of 
silver  a  shining  cinnabar-red  precipitate,  not  altered  by  light  or  by  the 
action  of  boiling  water. 
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Acidf  precipitcdedfirom  the  PotathridU,  Schuuck. 

64  C  884    61-93  .......     6119 

20  H 20     3-22  3-65 

27  O 216     34-85  3526 

C»H»0>7,0"H"0«»  ....  620    100-00  10000 


SUver-taUy  prteipUated  firom  ike  Potatk^aU,  Schunok. 

64  O  884    4604     46-08 

18  H 18    215 2-20 

26  O 200    24-00    2437 

2AgO   232     27-81     27-36 

C«H»Ag»0*7 834    10000    10000 


4.  Snbiadin. 

Ed.  Schcnck  (1853).     N.  PhU.  Mag.  5,  410  and  495 ;  J.  pr.  Chem.  59, 
453.  —  N.  PkU.  Mag.  12,  200  and  270 ;  J.  pr.  Chem.  70,  154. 

Formation.  1.  In  the  decomposition  of  rubian  by  fixed  alkalis 
(p.  36) ;  sometimes  also  in  the  decomposition  of  rubian  by  bicarbonate 
of  baryta  (p.  39).  —  2.  In  the  decomposition  of  rubihydran  or  rubide- 
hydran  by  dilute  hydrochloric  or  sulpnuric  acid  (pp.  44,  45),  sugar  being 
always  formed  at  the  same  time. 

Preparation.  1.  Prom  the  mother-liquor  obtained  in  the  decompo- 
sition of  rubian  by  alkalis  (xiv,  134)  after  separation  of  the  compound 
of  alizarin  and  alumina.  This  mother-liquor,  mixed  with  dilute  sul- 
phuric add  and  a  large  quantity  of  water,  deposits  yellow  flocks  con- 
taining rubiretin,  verantin,  and  rubiadin,  while  sugar  remains  in 
solution. 

These  flocks  are  collected,  washed,  and  dissolved  in  boiling  alcohol, 
and  the  solution  is  mixed  with  acetate  of  lead,  which  throws  down 
rubiretin  and  verantin  as  a  brownish-purple  precipitate  (see  Bubiretin)^ 
while  rubiadin  remains  in  solution,  stul  mixed  however  with  a  small 
quantity  of  rubiretin.  By  precipitating  the  solution  with  a  large 
quantity  of  water,  dissolving  the  yellow  flOcks  thereby  obtained  in  the 
exact  quantity  of  boiling  alcohol  required,  and  digesting  with  hydrate 
of  lead  (or  stannous  hvdrate),  the  rubiretin  is  removed,  and  the  hot- 
filtered  solution  deposits  rubiadin  on  cooling ;  an  additional  quantity 
of  that  substance,  but  in  an  impure  state,  is  obtained  by  evaporating 
the  mother-liquor.  This  latter  product  may  be  purified  by  sublimation. 
—  2.  An  aqueous  solution  of  rubihydran  (p.  44)  is  boiled  with  hydro- 
chloric or  sulphuric  acid  till  it  becomes  colourless,  and  no  longer  de- 
posits yellow  flocks  or  a  brown  resin.  These  flocks  are  a  mixture  of 
rubiretin,  verantin,  and  rubiadin,  with  a  small  quantity  of  alizarin ; 
the  alizarin  may  be  separated  by  acetate  of  alumina,  and  then  the 
rubiadin  in  the  same  manner  as  from  the  mixture  of  these  bodies  ob- 
tained by  the  first  method. 
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Properties.     Oolden-yellow,  sometimes  rectangular  tables,  yellow 
or  orange-coloured  needles,  resembling  rubianin.    Wlien  Bli^hUy  oon- 

laminated  with  foreign  Bubstances,  it  is  obtained  as  a  granular  mass  or  a  jdloir  amar> 
phous  powder.  By  careful  heating  between  two  watch-glasses,  it  may 
be  sublimed  in  yellow  or  orange-coloured,  shining,  micaceous  laminss, 
leaving  only  a  small  quantity  of  charcosd. 

Schuiu^ 

Caleulatum  tuxordwg  to  Schunck.  earlier  later 


earlier.  later.  at  100*. 

82  C  1»2    ....    71-64      32  0   192    ....    69'31     ....     7122    ....     69-61 

12  H 12    ....       4-47      13  H  13    ....      469     „..       4-83     ....       6-06 

8  O  64    ....     23-89        9  O   72     ....     2600    ....     23-95     ....     2533 

C^H»0»....  268    ....  100-00      <?»ff>0»....  277    ....  10000    ....  lOOOO    ....  lOOKK) 

The  earlier  and  later  formula  proposed  bj  Schunck  differ  from  one  another  bj 
lat.  water. 

Decompoeitione.  1.  Heated  on  platinum-foil,  it  melts  and  bums 
with  flame. —  2.  It  dissolves  in  cold  oil  of  vitriol  with  deep  yellow  colour, 
and  is  precipitated  unchanged  by  water ;  in  hot  oil  of  vitriol  it  dis- 
solves with  aark  brownish- vellow  colour,  eliminating  a  small  quantity 
of  sulphurous  acid,  and  yields  with  water  a  yellow-brown  precipitate. 
—  8.  Gives  off  red  fumes  when  boiled  with  nitric  acid, —  4.  With 
alkalis  it  behaves  like  rubianin.  —  5.  It  is  but  slightly  altered  hj  ferric 
chloride, 

Cominnations.  Insoluble  in  tvaiert  even  at  the  boiling  heat.  By 
aqueous  ammonia  and  carbonate  of  soda  it  is  not  dissolved  in  the  cold, 
but  dissolves  with  blood-red  colour  at  the  boiling  heat.  The  ammo- 
niacal  solution  gives  off  ammonia  in  contact  with  the  air,  and  deposits 
rubiadin  in  the  form  of  yellow  films.  With  chloride  of  barium  it  is  first 
decolorised  and  then  forms  dark  brownish-red  needles ;  with  chloride  of 
calcium  it  forms  alight-red  precipitate.  An  alcoholic  solution  of  rubiadin 
does  not  precipitate  acetate  of  lead;  with  cupric  acetate  it  first  forms  a 
darker-coloured  liquid,  and  then  a  dark  brown-red  precipitate.  It  is 
insoluble  in  aqueous  yerrtc  chloride. 

Dissolves  in  alcohol  more  easily  than  rubianin. 


5. 

C»H»K)"  or  C**H"0» 

Ed.  Schunck.    J,  pr,  Chem.  59,  471. 

Formatiofi,  In  the  fermentation  of  madder  and  by  the  action  of 
erythrozym  on  rubian,  together  with  many  other  products  (xiv,  134 
and  xvi,  37). 

Preparation,  When  the  alcoholic  filtrate  obtained  by  the  fermenta- 
tion of  madder  (xiv,  134)  after  precipitation  of  alizarin,  verantin, 
rubiretin,  and  rubiafin,  with  acetate  of  lead,  is  mixed  with  a  large 
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quantity  of  water,-  a  faintly  orango -coloured  precipitate  is  formed, 
consisting  of  the  lead-compounds  of  rubiagin  and  rubiadipin;  this 
precipitate  is  to  be  collected  and  decomposed  by  boiling  dilute  sulphu* 
ric  acid.  The  undissolved  portion  washed  with  water,  then  boiled 
with  alcohol,  yields  to  the  latter  rubiagin  and  rubiadipin,  both  of  which 
remain,  after  evaporation  of  the  alcohol,  as  a  soft,  dark-brown  fatty 
mass,  and  may  be  separated  by  cold  alcohol,  which  dissolves  chiefly 
the  rubiadipin ;  the  imdissolved  rubiagin  may  be  purified  by  recry- 
stallisationfrom  hot  alcohol. 

Properties  .  Small  lemon-yellow,  spherical  granules,  or  small  con- 
centrically grouped  needles. 

Sohimck. 

82  C    192    ....    6712  44  C    264    ....    6867    ....    6810 

14  H  14    ....      4-89  17  H  17    ....      441    ....      614 

10  O  80    ....    27-99  18  O    104    ....    27*02    ....    26*76 

0»H»<O»....  286    ....  10000  C*«H>70» ...  886    ....  100*00    ....  100*00 

Schunck  is  undecided  between  the  preceding  formuls,  either  of  which  he  regards 
as  capable  of  explaining  the  production  of  rubiagin  from  rubian ;  either  C^H'^O*^  -i- 
4H0  «  OBH"OW  +  2C"H»*0»  or  C*^>K)»  =  C**H»70"  +  C»ffK)"  +  6H0. 

Decompositions.  1.  Does  not  sublime  without  decomposition,  but 
when  heated  in  a  test-tube  it  yields  a  slight  crvstalline  deposit  and 
drops  of  oil.  — 2.  When  heated  on  platinum-foil  it  melts  and  bums 
with  flame,  leaving  a  difScultly  combustible  coal.  —  3.  In  cold  oil  of 
vitriol  it  dissolves  with  dark  red-brown  colour,  in  hot  oil  of  vitriol 
with  black  colour,  eliminating  a  large  quantity  of  sulphurous  acid.  — 
4.  Dissolves  in  boiling  nitric  acid  with  evolution  of  nitrous  gas,  form- 
ing a  yellow  Hquid  which  yields  shining  crystals  as  it  cools. 

Combinations.  Insoluble  in  boiling  water.  In  ammonia  it  dissolves 
with  blood-red  colour,  but  slowly,  and  only  at  the  boiling  heat ;  on 
evaporating  the  liquid,  the  whole  of  the  ammonia  is  ^ven  off,  and 
rubiagin  remains  in  yellow  crystals.  It  dissolves  easily  in  soda-ley., 
and  is  precipitated  in  yellow  flocks  by  acids ;  in  baiyta  and  lime-water 
with  blood-red  colour,  precipitable  by  carbonic  acid.  From  the  ammo- 
niacal  solution  it  is  but  slightly  precipitated  by  chloride  of  barium  and 
chloride  of  calcium. 

Lead-compound  of  Rubiagin.     An  alcoholic  solution  of  rubiagin  gives 

no  precipitate  at  first  with  neutral  acetate  of  lead,  but  turns  yellow, 

and   then   throws    down    orange-coloured    grains,    which    dissolve 

sparingly  in  boiling  alcohol,  easily  in  an  alcoholic  solution  of  neutral 

acetate  of  lead.     This  property  distinguishes  rubiagin  from  rubiadn, 

rubiadin  and  rubiafin. 

Schunck. 

82  0  192  ....  80*91  44  C  264  ....  81*73  ....  81*29 

14  H 14  ....  2*26  17  H 17  ....  204  ....  2*67 

10  O 80  ....  12*89    18  O 104  ....  12*63  ....  12*60 

8  PbO 836  ....  68*96      4  PbO 448  ....  63*70  ....  68*44 

e^H"OM3PbO....  622    ....  10000    C^HJ^O" 4PbO....  833     ....  10000 ,  ....  10000 

Rubiagin  boiled  with  ferric  chloride  assumes  a  darker  colour,  but 
not  deep  purple-brown  like  rubiafin  and  rubiadn.    The  hot-filtered 
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RolntioD  deposits,  on  oooliug^,  yellow  J^miny^  jxobably  o^  mbiagin« 
and  is  then  no  longer  precipitated  by  hydrochloric  add.  No  rabiacic 
acid  is  formed  in  this  reaction. 

An  alcoholic  solution  of  mbiagin  mixed  with  cupric  acetate  first 
assumes  a  brownish-yellow  colour,  and  then  yields  an  orange-coloured 
precifNtate. 

Rubiagin  dissolves  in  boiling  alcohol  more  easily  than  mbianiii  or 
rubiadin ;  in  boiling  itcetic  add  it  dissolves  with  yellow  colour,  and 
crystallises  on  cooling.     (DownotcrTitalliM?    Ztittekr,  Ck.  Fkanm.  3,  162.) 


6.  I^friftwi^ 

Ed.  Schuhck  (1851).     A".  PkQ.  Mag.  J.  8,  213  and  354  ;  Ann,  JPharm, 
81,  151 ;  Chtm.  Soc.  Q^.  J.  12,  213. 

FarmatUm.    By  boiling  rubian  with  acids  (p.  36). 

Preparation,     (xiv,  134.) 

Properties.  Lemon-yellow  needles,  having  a  sOky  lustre,  lighter 
in  colour  than  rubiadn. 

Scbunck. 
oi  100*  {mean), 

82  C   192    68-00    67-69 

19  H 19    6-74 6-42 

16  O  120    86-26    86*99 

C"*H»CM»  881     lOOOO    lOO^X) 

Schonck  sppears  to  prefer  this  formula  to  those  which  which  were  formerly 
regarded  as  prohahle  {J,  pr,  Chem,  61,  66).  €^haj:dt  suggested  the  formula 
C^H»0O»  (cafe.  6714  p.c.  C,  476  H..  8810  O)  -  alixarin  +  4aq.  (I^aiiS  8,  493). 
Shunck  afterwards  gaye  the  formula  C**TPHy^,  which  howeyer  does  not  agree  so  we^ 
with  his  analysis  (calo.  6898  p.c.  C,  638  H). 

Heated  on  platinum-foil  it  melts  to  a  brown  liquid,  chars  and 
bums.  —  Heated  in  a  test-tube,  it  yields  a  smidler  quantity  of  crystal- 
line sublimate  than  rubiadn,  and  leaves  a  large  quantity  of  charcoal. 
—  Dissolves  with  yellow  colour  in  cold  oil  of  vitriol^  and  is  carbonised 
by  hot  oil  of  vitriol,  with  evolution  of  sulphurous  add.  —  Chlorine  con- 
verts it  into  perchlororubian  (i  ZeUehr.  Ch,  Pharm,  3,  161). 

More  soluble  in  boiling  water  than  rubiadn.  Dissolves  without 
decomposition  in  nitric  aad,  even  when  hot  and  concentrated.  In- 
soluble in  the  cold  in  ammonia^  carbonate  of  potash^  and  carbonate  ofsodoy 
but  dissolves  at  the  boiling  heat,  forming  a  blood-red  solution,  whence 
it  crystallises  after  standing  for  some  time.  —  The  ammoniacal  solution 
forms  red  precipitates  with  chloride  of  barium  and  chloride  of  calcium. 
The  alcohouc  solution  does  not  precipitate  neutral  acetate  of  Uad.  Ru- 
bianin  dissolves  with  dark-brown  cofour  in  a  strong  solution  of  ferric 
chloride^  without  forming  nibiadc  acid. 

Rubianin  is  less  soluble  in  alcohol  than  rubiretin  and  verantra. 
Dyes  mordanted  fabrics  but  faintly. 
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7.  Rubiretdn. 

C"H«0*. 
Ed.  Schtjnck.     See  Memoirs  cited  under  Rubian  (p.  32). 

Alpha-resin. 

Occurrence.  In  madder  root  (Schunck).  Produced  (as  well  as 
verantin),  according  to  Ilig-gin,  when  the  root  is  boiled  with  water, 
—  according  to  Wolff  and  Strecker,  perhaps  from  purpurin  (xiii,  325) 
by  the  action  of  alkalis. 

Fomuxtion.  Together  with  many  other  products,  when  rubian, 
rubihydran,  or  rubidehydran,  is  boiled  with  acids  or  with  alkalis ;  by 
the  action  of  erythrozym  (p.  37),  air  and  warmth  (p.  36)  on  rubian, 
and  by  boiling  chlororubian  with  alkalis  (p.  47). 

Preparation,  Rubiretin  is  obtained  as  a  bye-product  in  the  prepa- 
ration 1  of  rubian  (p.  33);  in  the  preparation  1  (xiv,  133),  and 
3  (xiv,  135)  of  alizarin,  and  in  the  prepsuration  1  of  rubiacin  (xvi,  48 ; 
xiv,  136) ;  in  the  last  case  as  a  lead-compound. 

The  mixture  of  the  lead-compounds  of  rubiretin  and  verantin  ob- 
tained by  the  last-mentioned  process,  yields,  when  decomposed  by 
boiling  hydrochloric  acid,  a  brown  powder,  from  which  the  rubiretin 
may  be  dissolved  out  by  cold  alcohol,  the  greater  part  of  the  verantin 
remaining  behind.  The  alcoholic  solution,  when  evaporated,  leaves 
the  rubiretin,  which,  if  it  does  not  melt  in  boiling  water,  must  be  puri- 
fied by  re-solution  in  cold  alcohol  and  evaporation  of  the  filtrate.  A 
similar  mode  of  purifying  may  be  applied  to  rubiretin  obtained  as  a 
secondary  product  under  other  circimistances. 

Properties.  Dark  reddish  brown  resin,  brittle  and  friable  in  the 
cold,  soft  at  65°.    Melts,  at  about  100°,  to  dark  brown  drops. 

Schunck. 
mean. 

14  0  84    ....    68-86     ....    68-41 

6  H 6     ....       4-91     ....       5-22 

4  0 32    ....     26-24    ....     26-87 

0><H«0< 122    ....  10000    ....  10000 

Isomeric  with  benzoic  acid. 

Decompositions.  1.  Heated  in  a  test-tube,  it  generally  yields  a 
scanty  sublimate  of  alizarin,  together  with  a  brown  oil.  —  2.  It  is 
decomposed  by  hot  oil  of  vitriol.  —  3.  Boiling  nitric  acid  converts  it 
into  a  yellow  substance,  which  no  longer  softens  in  boiling  water,  and 
is  scarcely  soluble  in  alcohol.  —  4,  Chlorine  passed  into  the  alcoholic 
solution  of  rubiretin,  decolorises  it,  and  renders  it  no  longer  precipi- 
table  by  acids. 
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Combtnatuma.  Rubiretin  dissolves  sparingly  in  boiling  water,  bat 
softens  therein,  and  on  cooling  deposits  yellow  flocks,  which  increase 
on  the  addition  of  an  acid.  It  dissolves  with  dark  orange  colour  in 
oil  of  vitriol,  and  is  precipitated  by  water.  It  dissolves  in  ammonia,  in 
the  caustic  fixed  alkaUa  and  their  carboruUes,  forming  brown-red  solations, 
from  which  it  is  precipitated  by  adds.  The  ammoniacal  solution  forms 
purple  precipitates  with  chloride  of  barium  and  chhride  of  calcium,  dirty 
red  with  alum  and  nitrate  of  silver.  It  dissolves  in  aqueous  ferric 
chloride,  with  dark  red-brown  colour,  and  is  precipitated  by  adds. 

Easily  soluble  in  cold  alcohol.  When  free  from  alizarin,  it  does  iiot 
dye  mordanted  fabrics. 


8.  Verantin. 

Ed.  Schunck.    See  Memoirs  cited  under  Rubian  (p.  32). 

JSei€hre9in. 

Occurrence,    In  madder-root. 

Formation,  Produced,  together  with  many  other  products,  when 
rubian,  rubihydran  or  rubidehydran  is  boiled  with  acids  or  alkalis ;  by 
the  action  of  erythrozym  on  rubian  (p.  37) ;  and  by  boiling  chloro- 
rubian  with  alkahs  (p.  47). 

Preparation,  The  first  mode  of  preparing  alizarin  from  rubian 
(xiv,  133),  and  the  first  mode  of  preparing  rubiadin  (p.  53),  yield 
pure  verantin  as  a  secondary  product. 

In  the  first  mode  of  preparing  rubian,  verantin  is  obtained  partly 
pure  (xiv,  134),  partly  in  combination  with  ferric  oxide.  This  com- 
pound is  freed  from  iron  by  hydrochloric  acid,  then  washed  and  dis- 
solved in  boiling  alcohol,  which,  on  cooling,  deposits  verantin  in  the 
form  of  a  brown  powder. 

By  the  third  method  of  preparing  alizarin  from  rubian  (xiv,  135), 
lakes  are  obtained,  composed  of  alizarin  and  verantin  in  combination 
with  stannous  oxide,  the  greater  part  of  which  oxide  may  be  removed 
by  hydrochloric  add.  The  dark  red-brown  residue  is  washed  with 
hydrochloric  acid,  then  with  water,  and  dissolved  in  boiling  alcohol, 
which  takes  up  all  but  the  undecomposed  compound  of  verantin  and 
stannous  oxide ;  the  solution  deposits  verantin  on  cooling,  and  when 
further  evaporated,  leaves  a  mixture  of  verantin  and  alizarin. 

Debus  (Ann.  Pharm.  66,  854)  found  that  when  the  colouring  matters  of  madder, 
precipitated  by  zino-oxide  in  the  preparation  of  purpurin,  and  separated  firom  the 
zinc-oxide,  were  dissolved  in  ether,  a  brown  resin  remained,  which,  when  dissolyed 
in  boiling  alcohol,  sefMirated  partly  on  cooline ,  partly  after  evaporation  of  the  alcohol, 
and  contained  on  the  average  65*1  p^.  carbon,  5*99  hydrogen  and  28'91  oxygen, 
whence  Debus  deduces  the  formula  G^H"0^  (calc.  6509  p.c.  C,  5*95  H.  and  2896  O.). 
This  substance  agrees  with  yerantin  in  its  behaviour  to  alcohol. 

Properties,    Reddish  brown  amorphous  powder,  resembling  snuff  or 
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roasted  coffee.    In  boiling  water  it  scarcely  melts,  but  becomes  soft 
and  coherent.    The  alcoholic  solution  reddens  litmus. 


14  C 

5  H 

5    ... 

6611 

3-87 

3102 

Sdnmck. 
mean, 

65-73 

4-13 

5  O 

40     .. 

..•  ••..       «S\/ JL^ 

0"H*0» 

129    ... 

10000 

10000 

According  to  Gerliardt,  it  is  perhaps  0«H»<0m  (calc.  66-57  C,  3*82  H.,  30-61  O.) 
»  2  at.  alizarin  +  2  at.  aq.  {TraUi,  3,  423.) 

Decwnpoaitions.  1.  Heated  in  a  test  tube,  it  yields  an  oily  distillate 
without  any  trace  of  crystals.  —  2.  On  platinum-foil  it  bums  without 
residue.  —  3.  Cold  oil  of  vitriol  dissolves  it  with  brown  colour ;  by  hot 
oil  of  vitriol  it  is  carbonised,  with  evolution  of  sulphurous  acid.  —  4.  It 
is  insoluble  in  dilute  nitric  acidj  but  the  strong  add  dissolves  it  on 
boiling,  with  yellow  colour,  and  evolution  of  nitrous  gas.  —  Its  alka- 
line solution  is  decolorised  by  chlorine. 


Combmaiions.  It  is  nearly  insoluble  in  boiling  water.  It  dissolves 
in  ammoruaj  and  remains,  on  evaporation,  as  a  brown  film,  free  from 
ammonia ;  in  the  Jixed  alkalis  and  their  carbonates^  it  dissolves  with 
dingy  red  colour,  and  is  precipitated  in  brown  flocks  by  adds. 

Barium-compound,  Obtained  by  predpitating  the  ammoniacal  solu- 
tion of  verantin  with  chloride  of  banum. 


42  0 262 

18  H 13 

13  O 104 

2  BaO 153 


48-27 

2-49 

19-93 

29-31 


Schnnck. 

.  48-57 

.  815 

.  18-59 

.  29*69 


2(C"H^O*,BaO)  +  C?*H*0»    522    ....  10000    ....  lOOOO 

The  alcoholic  solution  of  verantin  forms  a  dark  brown  precipitate 
with  neutral  acetate  of  lead. 

Cupric  Compound.  Alcoholic  verantin  predpitates  cupric  acetate. 
The  precipitate  varies  in  composition,  even  when  obtamed  by  the  same 
mode  of  preparation. 

Schimck. 

atioo: 


14  C  

84 

.... 
.... 

52-6 

26 

20-0 

260 

....     62-24 

4  H 

4 

....      310 

4  O 

qo 

....    19-19 

OuO 

40 

....    25-47 

0»fE*0*OuO 

66  0 

160 

836 

.... 

•••• 
.... 

•.M 

100-0 

5617 

2-79 

22-34 

19-70 

....  100-00 

Schimck. 
....     55-54 

17  H 

17  0 

3  CuO 

17 

136 

120 

....       3-41 
....     21-53 
...     19-52 

8(CMH*0^0uO)0»<H»O 

* 609 

.... 

100-00 

....  10000 
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Stannous  compound.  — Preparation  (p.  58).  The  compound  obtained  as 
above  is  dissolved  in  carbonate  of  sooa,  filtered  from  a  small  quaQtitjr 
of  ziuc-oxide,  and  precipitated  by  an  acid.  Dark  brown  flocks,  formings 
when  dry  a  shining,  black,  coherent  mass.  It  cannot  be  resolved  into 
its  constituents,  inasmuch  as  it  dissolves  in  ammonia  and  in  the  fixed 
alkalis  and  their  carbonates,  and  is  precipitated  undecomposed  by 
acids,  and  its  solution  in  caustic  soda,  after  hydrosulphuric  add  gae  has 
been  passed  through  it,  yields  with  acids  a  precipitate  from  which 
boiling  alcohol  does  not  extract  anything  soluble. 

CalculatioH  fuseording  to  Schunck.  Schimck. 

at  100* ;  meam, 

66  0 29-76    29-96 

86  H 818    8-81 

86  O 26-62     26-86 

7  SnO 41.64    4188 

40"H»O»,7SnO  +  16Aq.    100*00    100-00 

Verantin  dissolves  readily  in  boiling  alcohol,  and  separates  in  the 
pulverulent  form  on  cooling.  It  does  not  impart  any  colour  to  mor- 
danted fabrics. 

With  Alizarin  t — Alizarin  and  verantin,  though  each  by  itself  is 
perfectly  insoluble  in  a  boiling  solution  of  alum,  nevertheless  dissolve 
in  it  when  present  together,  forming  a  carmine-red  Hquid  of  the  colour 
of  purpurin.  Since,  also,  according  to  Debus,  the  composition  of  pur- 
purin  agrees  with  that  of  a  mixture  of  1  at.  alizarin  (C"H*0*,  according 
to  Schunck),  and  8  at.  verantin, — or,  according  to  another  preparation, 
with  that  of  3  at.  alizarin  and  1  at.  verantin,  Schundc  formerly 
regarded  purpurin  as  a  mixture  of  alizarin  and  verantin  in  varying 

Eropoiiiions,  and  as  decomposible  into  the  two  (xiii,  325) ;  more  recently, 
owever  (Chem.  Soc.  Qu.  J.  xii,  217),  he  admits  the   independent 
existence  of  purpurin. 


9-  Rubiadipin. 

Ed.  Schunck.    J.  pr.  Chem.  59,  474. 

Formation.    By  the  fermentation  of  rubian  (p.  37). 
Preparation  (p.  55). 

Properties.  Semifluid,  yellowish  brown  fat.  Does  not  become  hard 
and  friable,  even  when  heated  for  a  long  time.  Melts  in  boiling  water 
to  oil  drops,  which  rise  to  the  surface. 

Decompositions  1.  When  heated  on  platmum-foil,  it  bums  with  a 
bnght  flame,  leaving  charcoal.  —2.  Heated  in  a  test-tube,  it  gives  off 
acnd  fumes  like  fat.— 8.  It  is  carbonised  by  oil  of  vitriol.— A.  Scarcely 
altered  by  boiling  nitric  acid. 
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Combinations.  Insoluble  in  wcUer.  It  dissolves  in  alkalis  with  blood- 
red  colour,  forming  a  liquid,  which  froths  like  soap-solution.  Its 
ammoniacal  solution  forms  a  slight  precipitate  with  chloride  of  barium. 
The  alcoholic  solution  does  not  precipitate  cupric  acetate. 

Z^ead'COfnpound.  —  Alcoholic  rubiadipin  forms  with  neutral  acetate 
of  lead,  a  pale  reddish  brown  precipitate,  insoluble  in  boiling  alcohol, 
easily  soluble  in  alcoholic  neutral  acetate  of  lead,  forming  a  brown-red 
solution  from  which  it  is  precipitated  by  water. 

SchunclL 

80  C  180  60-60  60-89 

24  H 24  6-74  6-93 

6  0 40  11-26  10-83 

PbO 112  31-40  81-36 

C:^H>*0»,PbO  366  10000  10000 


10.  Ozyrubian. 

Ed.  Sohungk.    J.  pr.  Ohem.  70,  176. 

Fhrmation  and  Preparation  (p.  47).  The  dark,  brown-red  flocks 
prepared  on  boiling  chloro-rubian ,  with  caustic  soda,  are  coloured 
yellowish  brown  by  boiling  hydrochloric  acid,  may  be  washed  with 
boiling  alcohol,  and  if  then  dried,  yield  oxyrubian  as  a  yellowish  brown 
powder,  which,  if  free  from  chlorine,  yields,  when  heated  in  a  test- 
tube,  a  yellow  crystalline  subUmate,  easily  soluble  in  alkalis,  not  altered 
by  hydrosulphate  of  ammonia,  but  turned  red-brown  by  alkalis. 

CalcuUtHon  according  to  Sohunck.  Schunck. 

mean. 

4A  0  264    70-68    7071 

14  H 14    3-74    3'92 

12  0 96     26-68    2587 


C*«H"0»«   ....  874    100-00    10000 

Schunck  is  imdecidedbetweeii  the  formula  jtiat  giv«n  and  C^H^^O*  or  0»BP'0",  and 
acoordinfflT  as  to  the  manner  in  which  the  formation  of  oxyrubian  takes  place,  Tiz., 
C*«CIBPW»  +  NaO  -  C^fl"0"  +  NaQ  +  13H0,  or  -  O^^Hfi  +  C»H»0»  + 
NaCl  +  6H0. 


11.  Perchlororubian. 

Ed.  Schunck.    J.  pr.  Ckem.  70,  178 ;  N.  Phil.  Mag.  J.  12,  200,  and 
270. 

Formation  and  Preparation.    When  finely  pulverised  chlororubian  is 
covered  with  water,  and  treated  with  chlorine  till  the  space  above  the 
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liquid  becomes  fiUed  with  the  gas,  the  chlorine  is  gjadnally  absorbed, 
more  quickly  on  agitation,  arid  the  chlororabian  is  converted  into  a 
white  powder,  whidi  must  be  washed  with  water  and  recrystallised 
from  boilii)g  alcohol,  if  necessary  with  help  of  animal  charco&i. — 
Perchlororubian  is  likewise  obtained,  though  in  a  less  pure  state,  by 
the  continued  action  of  chlorine  on  rubian. 

« 

Properties.  Colourless,  transparent,  four-sided  tables,  with  splendid 
iridescence.  When  cautiously  heated^  it  sublimes  completely  in 
micaceous  scales.    Neutral. 

CalculaHan  aceordimg  to  Sbhunck.  Schanok. 


44  0   2640  87-09  8706 

9  a 819-6  44-77  4440 

9  H  90  1-26  1-61 

16  0   120H)  .......  16-88  17-04 

C*KJ1«H»0>* 712-6    100-00    100-00 

Decompositions.  1.  When  introduced  into  a  red-hot  tube,  it  deto- 
nates, and  gives  off  acid  vapours,  with  little  or  no  crystalline  sublimate. 
-—2.  When  heated  on  platinum-foil,  it  melts  to  a  brown  mass,  and 
bums  with  a  smoky,  green-edged  flame,  leaving  but  little  charcoal. — 
8.  Dissolves  easily  in  boiling  hydrosulphcUeofamrnonia^  and  the  solution 
after  supersaturation  with  nitric  acid,  is  precipitated  by  silver-salts. 

Combinations.  Insoluble  in  water.  Dissolves  in  warm  oU  of  vitriol, 
and  at  the  boiling  heat  colours  that  liquid  black,  and  escapes  in 
vapours  which  condense  in  the  crystalline  form.  Insoluble  in  boiling 
nitric  acid  of  sp.  gr.  1*37,  but  dissolves  in  the  same  acid  of  sp.  gr. 
1*52  and  is  precipitated  unchanged  by  water.  Docs  not  dissolve  in 
ammonia  or  m  strong  boiling  soda-ley.  The  alcoholic  solution  is  not 
precipitated  by  alcoholic  neutral  acetate  of  lead. 

Soluble  in  alcohol  and  in  ether. 


12.  Ghlororubiadin. 

C«ClH'«0*. 

Ed.  Schunck.      J.pr.  Chem.  70,  171. 

Formation  arid  Preparation  (p.  47).  Chlororubian  is  dissolved  in 
dilute  hydrochloric  or  sulphuric  acid  at  the  boiling  heat,  and  boiled  till 
the  solution,  which  is  at  nrst  clear  and  yellow,  l^omes  milky  and  de- 
posits yellow  flocks,  which  may  be  washed  with  water  and  crystallised 
from  boiling  alcohol. 

Properties.  Broad  shining  yellow  needles  or  laminae.  The  alcoholic 
solution  reddens  litmus. 
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Cdleulatian  according  to  Schunck.  Schnnck. ' 

ai  100**. 

82  C 1920    61-66    60-4i6    to    61*67 

CI 35-5     11-36     11-21     „     10-96 

12  H    120    8 86    4-23     „       4*26 

9  O ^ 72:0    23*14     24-00     „     2812 

am^HJio^ 311-5  •  100-00  loooo   loo-oo 

Decompositions.  1.  Heated  in  a  test-tube,  it  melts,  gives  off  pungent 
vapours  smelling  like  hydrochloric  acid,  and  yields,  first  oil,  then  a 
crystalline  sublimate.  —  2.  On  platinum-foil  it  bums  with  a  yellow, 
green-edged  flame,  and  leaves  a  large  quantity  of  charcoal.  —  3.  The 
orange-red  solution  of  chlororubiadin  in  oil  of  vitriol  becomes  purple-red 
on  boiling,  and  gives  off  a  small  quantity  of  sulphurous  acid,  together 
with  a  crystalline  sublimate,  which  coats  the  sides  of  the  vessel.  — 
4.  When  chlororubiadin  suspended  in  water  is  treated  with  chlorine  gas, 
it  acquires  a  lighter  colour,  and  is  converted  into  a  peculiar  substance 
which  when  dissolved  in  alcohol,  remains,' after  the  spontaneous  evapo- 
ration of  the  liquid,  as  a  transparent  dark  yellow  soft  mass  (hard,  after 
evaporation  over  the  water-bath).    This  mass  contains  46-55  p.  o.  C,  3-12  H. 

and  30*42  d.,  melto  when  heated  in  a  test-tuh^,  and  nyes  off  acid  yapours,  together  with 
an  oily  distillate,  which  afterwards  solidifies  partieSly  in  the  crystalline  form.  It  diJB- 
■olres  in  oanstio  soda  as  well  as  in  oil  of  yitriol,  in  the  latter  with  brown  colour,  and 
without  erolution  of  sulphurous  acid,  even  at  the  boiling  heat.  It  ia  not  precipitated 
from  its  aqueous  solution  by  nitrate  of  silver.  —  5.  Chlororubiadin  forms  with 

nitric  acidoi  sp.  gr.  1^52  (weaker  acid  does  not  attack  it)  an  orange-coloured 
solution,  which  gives  off  red  vapours  at  the  boiling  heat,  and  is  after- 
wards precipitated  by  nitrate  of  silver ;  before  boiling,  it  is  not 
precipitated   by  that  reagent.  —  6.    Dissolves  'in  caustic  soda^  with 

Surpie  colour,  and  after  boiling  for  some  time,  deposits  reddish-brown 
ocks,  which  become  orange-<xJoured  in  boiling  hydrochloric  acid,  are 
insoluble  in  boiling  alcohol  after  washing  and  drying,  and  have  the 
appearance  of  oxyrubian,  but  consist  of  65*12  p.  c.  C,  3*26  H., 
9'36  CI.,  and  22*26  0.  —  7.  With  aqueous  hydromdphate  of  ammonia  it 
forms  a  solution  which  is  red  at  first,  but  afterwards  becomes  purple, 
and  finally  brown-red.  From  the  purple  solution,  nitric  acid  throws 
down  orange-coloured  fiocks,  free  from  sulphur  and  chlorine,  partially 
soluble  in  alcohol,  perfectly  soluble  in  boiling  nitric  acid,  and  separating 
therefrom,  after  a  while,  in  long  sword-shaped  crystals.  —  8.  Chloro- 
rubiadin throws  down  metalUc  gold  from  an  alcoholic  solution  of  auric 
chloride. 

Combinations.  Chlororubiadin  is  insoluble  in  water.  It  dissolves 
in  cold  oil  of  vitrioly  and  in  nitric  acid  of  sp.  gr.  1*52,  and  is  precipitated 
unchanged  by  water  (yid.  sup.).  It  dissolves  in  aqueous  ammonia^  the 
solution  giving  off  all  its  anmionia  when  left  to  evaporate. 

It  dissolves  in  caustic  soda  with  purple,  and  in  alkaline  carbonates 
with  blood-red  colour. 

Barrum^compound.  —  When  an  ammoniacal  solution  of  chlororubiadin 
is  mixed  with  chloride  of  barium,  filtered  from  the  flocks  which  fall 
down,  and  the  filtrate  left  to  stand  in  a  vessel  which  protects  it  from 
the  air,  long  red  needles  are  obtained,  which  may  be  washed  with 
water  and  dried  in  vacuo.     The  compound  gives  off  8*24  p.  c.  water 
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at  100**,  and  then  contains  51-52  p.  c.  C,  3-44  H.,  and  15-65  BaO, 
whenc5e  Schunck  deduces  the  formula  3  BaO,C"ClH"0». 

Calcmm-compound, — Chlororubiadin  dissolved  in  ammonia  throi^s 
down  from  chloride  of  calcium,  after  a  while,  a  dark  red  amorphous 
powder,  the  liquid  at  the  same  time  becoming  decolorised. 

Alcoholic  chlororubiadin  does  not  precipitate  acetate  of  ahtmina^  or 
acetate  of  lead^  even  on  addition  of  ammonia;  ferric  acetate  is  likewise 
not  precipitated  by  it.  From  its  solution  in  alcohol  it  is  precipitated, 
after  some  time,  with  light  brown  colour,  by  cupric  acetate. 

CMororubiadin  is  soluble  in  cUcohoL 


13.  Erythrozym. 

HiOGiN.    Phil.  Mag.  J.  83,  282  ;  J.  pr.  Chem.  46,  1. 

Ed.  Schunck.    N.  Phil.  Mag.  J.  5, 410  and  495 ;  J.  pr,  Chem.  59,  460. 

The  peculiar  nitrogenous  matter  of  madder-root. 

Preparation.  When  a  pound  of  madder,  placed  on  a  calico  filter, 
is  rinsed  with  4  quarts  of  water  at  38'',  —  the  infusion  mixed  vrith  an 
equal  quantitv  of  alcohol, — and  the  precipitated  dark  red  flocks  are 
collected,  boiled  with  alcohol  till  everything  soluble  therein  is  removed, 
washed  with  cold  water  as  long  as  the  hquid  which  runs  ofiF  gives 
a  precipitate  with  neutral  acetate  of  lead,  and  then  dried  over  the 
water-bath,  —  erythron/m  a  is  obtained,  which,  in  the  moist  state,  is  a 
dark  brown-red  granular  mass,  like  coagulated  casein,  and  when  dry, 
forms  black  hard  lumps,  difficult  to  pulverise.  When  this  product  is 
used  for  the  decomposition  of  rubian^p.  37),  and  then  treated  suc- 
cessively with  cold  water  and  boiling  alcohol,  erythrozym  b  remains 
behind.  —  When  an  infusion  of  madder  prepared  with  warm  water  is 
precipitated  with  tartaric  acid,  the  precipitate  washed  with  water,  with 
boUing  alcohol,  then  again  with  cold  water,  and  dried,  erythrozym  c  is 
obtained.  —  Erythrozym  a  covered  with  water  till  it  begins  to  evolve 
gas  and  emit  an  odour  which  indicates  decomposition,  then  boiled  with 
alcohol,  and  dried,  leaves  erythrozym  d  (Schunck). 


Calculations  according  to  Schunck. 

a,  Schunck. 

62  C 40-48  ....    4107 

84  H 409  ....      4-45 

2  N 8-87  ....      8-26 

40  0 88-67  ....    37-64 

4  CaO 18-40  ....     1858 


h.  Schunck. 

62  C  44-82  ....    44-99 

82  H 4-59  ....      4-62 

2  N 4-02  ....      411 

80  O  84-61  ....     84-98 

8  CaO 12-06  ....    11-30 


0*«H»*N^« 4CaO...  10000    ....  10000        C'^"NK)»,8CaO  ...  10000    ....  10000 


c,  Schunck. 

62  C 48-00  ....    47-68 

80  H 4-61  ....      4-61 

2  N 4-80  .... 

28  O 84-48  .... 

2  CaO 8-61  ....       8-32 


d,  Schunck. 

62    0 46-60  ....    46-65 

281  H    4-25  ....      4-22 

1*  N    818  ....      8-22 

28    O 83-48  ....     83-40 

8    CaO    12-54  ....     13-51 


C52H»N'0«2CaO...  10000 


CWHM*N>»0»3CaO  10000    ....  100*00 


CHLOftOOENIN.  65 

Hence  it  would  appear  that  a  »  (Bubian)  C<*H>H3>o  +  2N0^  +  40aO ;  &  »=  a  - 
(2HO,400s,GaO);  o«  i-(2HO,CaO);  (2»2a  -  (80O3,8HO,NH',aiO)  (Schunck). 

The  following  observations  apply  to  erythrozym  a.  — When  heated 
on  platuimn-f  oil  it  enuts  an  odour  of  burning  horn,  bums  without  much 
flame,  leaves  charcoal,  and  finally  carbonate  of  lime.  By  prolonged 
immermn  m  wetter^  it  is  decomposed,  giving  off  gases,  and  an  un« 
pleasant  but  not  putrid  odour,  turns  red,  assumes  a  flooculent  character, 
and  is  converted  into  an  acid.  By  this  change,  its  power  of  decompos- 
ing rubian  is  increased  at  first,  then  diminished.  W  ith  water^  it  forms 
a  muddy  red-brown  liquid,  but  does  not  appear  to  dissolve,  inasmuch 
as  the  filtrate  does  not  decompose  solution  of  rubian.  By  boiling  with 
water,  it  is  coagulated  and  separates  from  the  red  liquid  in  dingy  red 
flocks.  A  similar  action  is  exerted  by  alcohol  and  salts.  By  acids,  it 
is  converted,  with  loss  of  lime,  into  yellow-brown  flocks,  which,  after 
being  washed,  no  longer  form  a  mud  with  water,  and  dissolve  in 
alcohol  to  a  turbid,  pale  purple  liquid,  which  gives  off  ammonia  when 
boiled.  It  is  carbonised  by  heating  with  oil  of  vitrioly  and  decomposed 
by  nitric  acid.  — Decomposes  rubian  and  rubianic  acid  in  the  manner 
ali'eady  described  (pp.  37,  40)  (Schunck). 

Higgin  obtained  the  nitrogenous  constituent  of  madder — to  which 
he  attributes  the  power  of  converting  his  xanthin  into  rubiacin  and 
alizarin  [(xiv,  130), — ^in  an  impure  and  partially  altered  state,  by 
subjecting  madder  mixed  to  a  pulp  with  water  to  strong  pressure, 
precipitating  the  liquid  with  a  large  quantity  of  alcohol,  and  washing 
the  precipitated  flocks  with  alcohol.  There  then  remained  a  brown 
nitrogenous  matter,  which,  when  heated,  emitted  an  empyreumatic 
ethereal  odour,  and  left  a  large  quantity  of  ash,  but  probably  contained 
much  pectin  and  woody  fibre.  This  substance  is  insoluble  in  water ; 
emits  the  peculiar  odour  of  protein  bodies  when  heated  with  hydrate 
of  soda;  forms  with  nitric  acid  a  yellow  mass  which  is  reddened 
by  ammonia, — ^whereupon  acids  throw  down  a  yellow  powder  of 
xanthoproteic  acid,^and  dissolves  readily  in  dflute  alkalis;  it  is, 
therefore,  probably  a  protein-substance. 


14.  Chlorogenin. 

Ed.  Schunck.    See  memoirs  cited  under  Bubian  (p.  32),  1  and  3. 

The  substance  contained  in  the  aqueous  extract  of  madder,  which 
turns  green  when  boiled  with  acids ;  it  has  not  yet  been  obtained  in 
the  pure  state.  — According  to  Schunck,  it  is  a  constituent  of  the 
xanthin  of  Higgin  and  of  Kuhlmann  —  the  madder-yellow  of  Runge  — 
and  imparts  to  this  body  the  property  of  turning  green  when  boiled 

with  acids.      (But  does  Bmige's  madder-veUow  possess  this  property  ?  Kr.)      It 

appears  to  be  identical  with  Rochleder's  rubickloric  acid^  and  with 
Runge's  Ruhiaceensawre  {Pogg.  31,  621).  Kr. 

It  remains,  together  with  sugar  and  ash-constituents,  in  the  liquid 
obtained  in  the  preparation  of  rubian  (p.  33),  and  filtered  from  the 
precipitate  formed  by  acids. 

When  the  decoction  of  madder,  obtained  as  described  on  page  33, 
is  precipitated  by  oxalic  acid,  and  the  filtrate  neutralised  with  lime, 
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the  liquid,  if  again  filtered  and  evaporated  over  the  water-bath,  becomes 
coloured,  and  ultimately  leaves  a  thick  dark  brown  syrup,  which  dis- 
solves in  water  with  the  exception  of  some  brown  decomposition- 
products  formed  during  the  evaporation.  The  solution  has  an  acid 
reaction  arising  from  the  presence  of  phosphoric  add,  and  turns  green 
when  boiled  with  acids.  The  solution  pred^ntated  with  basic  acetate 
of  lead,  filtered  from  the  precipitate,  freed  from  excess  of  lead  by 
hydrosulphuric  add,  and  evaporated  over  oil  of  vitriol,  after  filtration^ 
leaves  a  brownish  yellow,  honey-like  residue  which  does  not  dry  up 
again.  This  is  chlorogenin  mixed  with  the  small  quantity  of  sugar 
existing  ready-formed  in  the  madder,  and  with  the  acetates  of  potash^ 
lime  and  magnesia. 

Thick  yellow  or  brown  syrup,  which  absorbs  water  from  the  air. 
It  has  a  disagreeable  taste,  both  sweet  and  bitter.  Its  aqueous  solu- 
tion deposits  a  brown  powder  during  evaporation.  When  heated,  it 
swells  up,  gives  off  an  odour  of  acetone,  and  when  burnt,  leaves  a 
mixture  of  the  carbonates  of  potash,  lime  and  magnesia.  When 
boiled  with  dilute  hydrochloric  or  sutpkuric  acidy  it  emits  a  repul- 
sive odour,  turns  dark  green,  and  deposits  a  dark  green  powder 
(see  CMororubin),  When  treated  with  caustic  potashy  it  turns  brown,  and 
then  gives  on  a  small  quantity  of  ammonia  on  boiling.  It  is  not  pre- 
cipitated by  saline  aokuions^  unless  it  undergoes  decomposition. 

Soluble  in  alcohol^  insoluble  in  ether.  Does  not  colour  mordanted 
fabrics,  imlesB  it  has  been  altered  by  the  action  of  the  air,  in  which 
case  it  imparts  a  brown  colour  to  stuffs  mordanted  with  alumina  or  iron 
(Schunck). 


Appendix  to  Chbrogenm. 


a.  Bubichlorio  Acid. 


RocnLEDER.     Wien.  Akad.  Ber.  6,  433 ;   Ann.  Pharm.  80,  327 ;  J.  pr. 

Chem.  65,  385. 
R.  ScHWAKz.     Wien.  Akad.  Ber.  6,  446 ;  Ann.  Pharm.  80,  333 ;  J.  pr. 

(Jhem.  55,  398 ;  Wien.  Akad.  Ber.  8,  31. 
E.  WiLLiGK.     Wien.  Akad.  Ber.  8,  22  ;  Ann.  Pharm.  82,  339 ;  J.  pr. 

Chem.  68, 118;  Pharm.  Centr.  1852,  373;  Chem.  Oae.  1862,  276. 

Occurrence.  In  the  root  (Rochleder);  in  the  leaves  (Willigk)  of 
Eubia  tinctorum.  In  the  herb  of  Asperula  ddoratOf  Galium  verum^  and 
O.  Aparine  (Schwarz). 

Preparaiion.  This  add  occurs  in  traces  in  the  precipitate  a,  produced 
by  neutral  acetate  of  lead  in  the  plant-organs  just  mentioned ;  in 
somewhat  larger  quantity  in  the  predpitate  by  proauced  in  the  filtrate 
by  basic  acetate  of  lead ;  and  chiefly  in  the  predpitate  c,  produced  by 
ammonia  in  the  liquid  filtered  from  the  preceding  predpitates^  and  stiU 
containing  lead. 

a.  From  Madder.    The  precipitate  c  is  suspended  in  water,  through 
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which  hydroBulphuric  acid  is  passed,  and  the  liquid^is  filtered,  the  rube- 
rythric  acid  then  remaining  with  the  sulphide  of  lead,  while  acetic  acid, 
sugar,  and  rubichloric  acid  pass  into  the  solution.  The  solution  of 
rubichloric  acid  obtained  in  tnis  manner,  or  in  the  preparation  of  rube- 
rythric  acid  (p.  42),  is  digested  with  animal  charcoal  in  a  closed  vessel 
at  a  moderate  heat  for  24  hours ;  and  the  filtrate  is  mixed  with  basic 
acetate  of  lead,  filtered  from  the  scanty  precipitate,  and  treated  with 
anmiouiacal  solution  of  neutral  acetate  of  lead,  which  throws  down  the 
sugar  and  rubichloric  acid.  The  precipitate  is  washed  with  alcohol,  sus- 
pended in  absolute  alcohol,  and  decomposed  by  hydrosulphuric  acid ;  the 
liquid  is  filtered  from  the  sulphide  of  lead,  which  retains  the  greater  part 
of  the  sugar ;  and  the  filtrate  is  evaporated  in  vacuo,  over  oil  of  vitriol 
and  sticks  of  potash ;  a  residue  is  then  left  which  contains  rubichloric 
add  together  with  a  little  sugar,  and  from  which  the  rubichloric  acid 
may  be  extracted  by  absolute  alcohol  (Rochleder.) — b.  From  the  herb 
of  Asperula  odorata.  The  precipitate  c  is  washed  with  alcohol,  sus- 
pended in  absolute  alcohol,  and  decomposed  by  hydrosulphuric  acid, 
and  the  Uquid  filtered  from  the  sulphide  of  lead,  and  freed  from  excess 
of  hydrosulphuric  acid,  is  again  treated  with  an  alcoholic  solution  of 
neutral  acetate  of  lead,  and  a  small  quantity  of  ammonia,  whereby 
rubichlorate  of  lead  is  precipitated,  to  be  dried  in  vacuo  over  oil  of 
vitriol  and  sticks  of  potash.  (Schwarz).  —  c.  From  the  leaves  of  Rubia 
tinctorum.  The  precipitate  h  washed  with  water  and  suspended  in 
water  is  decomposed  by  hydrosulphuric  acid  ;the  liquid  is  filtered, 
freed  from  excess  of  hydrosulphuric  acid,  and  precipitated  with  neutral 
acetate  of  lead ;  the  citrate  of  lead  thus  precipitated  is  removed,  and 
the  filtrate  is  mixed  with  strong  alcohol,  which  throws  down  an  addi- 
tional quantity  of  citrate  of  lead,  to  be  removed  by  filtration.  The 
alcoholic  filtrate  mixed  with  a  large  quantity  of  water,  and  then  with 
basic  acetate  of  lead,  deposits  rubichlorate  of  lead,  which  is  to  be 
washed  and  decomposed  with  hydrosulphuric  acid.  The  liquid  filtered 
from  the  sulphide  of  lead  thus  producea,  and  again  treated  with  basic 
acetate  of  lead,  yields  a  precipitate,  which  when  washed  and  dried 
at  100°,  constitutes  rubichlorate  of  lead  c. — If  the  liquid  filtered  from 
the  precipitate  b  be  mixed  with  a  few  drops  of  ammonia,  the  strongly 
concentrated  filtrate  completely  precipitated  by  anunonia,  the  pre- 
cipitate digested  with  warm  alconol,  washed  therewith,  and  decomposed 
nnder  water  by  hydrosulphuric  acid,  a  filtrate  is  obtained,  containing 
rubichloric  and  hydrosulphuric  acids.  The  hydrosulphuric  acid  is 
expelled,  the  liquid  mixed  with  neutral  acetate  of  lead,  then  with  spirit 
of  40°,  whereby  a  precipitate  is  obtained,  which,  when  washed  with 
the  same  spirit,  and  dried  at  100°,  constitutes  rubichlorate  of  lead  d 
(Willigk). 

Properties,  Colourless  or  slightly  yellow  amorphous  mass,  having 
a  faint,  nauseous  taste,  but  destitute  of  odoiu:. 

It  appears  to  be  identical  with  Schunck's  chbrdgemi  (Kr.). 

Decompositions.  1.  The  solution  of  rubichloric  acid  evaporated  over 
the  water-bath  acquires  a  brownish  yellow  colour,  and  leaves  a  sticky 
mass.  —  2.  Heated  with  hydrochloric  add,  it  turns  blue,  then  green, 
and  deposits  dark  green  flocks  of  chlororubin,  with  simultaneous  pro- 
duction of  formic  acid  (Rochleder,  Schwarz). 

F  2^ 
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C"H»0»        -        C«HK>*        +        C'2H*09        +        2H0 
Bubichloric  acid.        Formic  acid.  Chlororubin. 

3.  By  boiling  with  nitnc  acid,  it  is  converted  into  oxalic  acid  (Willigk). 

Combinations.  Easily  soluble  in  water.  —  Alkalis  colour  it  yellow, 
and  acids  again  destroy  the  colour.  It  is  not  precipitated  by  baryta- 
water. 

Ruhichlorate  of  lead.  (p.  67\  —  Rubichloric  acid  forms  no  pre- 
cipitate with  neutral  acetate  of  lead,  and  only  a  slight  one  with  the 
basic  acetate.  —  The  lead-salt  is  obtained  by  precipitating  rubichloric 
acid  with  an  ammoniacal  solution  of  neutral  acetate  of  lead,  and  the 
bulky  white  precipitate  is  dried  in  vacuo  (Rochleder).  Yellow  trans- 
parent mass  (Schwarz). 

Calculation  a,  according  to  Bochleder.  5,  according  to  Schwarz. 

Boclileder.  Schwarz. 

84  0    1301  ....  1305  42  C 17'50  ....  17-56 

59  H  1-62  ....  1-68  80  H    208  ....  209 

65  O   13-44  ....  13-43  33  0 1834  ....  18*27 

25  PbO  7203  ....  71-94  8  PbO      6208  ....  6208 

Ct.4n*''0« 25PbO    ....  10000    ....  10000        CH2H»0»,8PbO  ....  100*00    ....  10000 

Calculations  according  to  Willigk. 

Willigk.  Willigk. 

c.  a^lOO'.  d.  a^lOO'. 

28  0  8-60  ....  8-56   140  0 16*96  ....  16*85 

23  H  ^..  118  ....  119    90  H 1-82  ....  1*92 

25  O    10-24  ....  10-21       100  O  1614  ....  16*30 

14  PbO   79-98  ....  80-04        29  PbO 65*09  ....  6493 

0»n230»  14PbO    ....  10000    ....     10000      C»«H»0»« 29PbO.  10000    ....  100*00 

a  =  ll(PbO,HO)  +  2(C"H809,3PbO)  +  4(0"H8O»,2PbO)  (Rochleder),  —  6  = 
6(PbO,HO)  +  3C»H»0»  +  2PbO  (Schwarz). —c  «  C"HH)9,3PbO  +  C"H»0»,4PbO 
+  7(PbO,HO).— e?  «  10(0"H«O^HO)  +  29PbO  (WUligk). 

Rubichloric  acid  dissolves  easily  in  alcohol,  but  is  insoluble  in  ether 
(Rochleder). 


b.  Substances  agreeing  partly   with  Ghlorogenin,  partly 

with  Bubian. 

1.  Higgin's  Xanthin. 

HiGGiN.    PhU.  Mag.  J.  38,  282  ;  J.pr.  Chem.  46,  1. 
Occurrence.      In  madder-root. 
Preparation,      (xiv.  135.) 

Testing  for  Xanthin.  —  A  fresh,  filtered  infusion  of  madder  is  pre- 
cipitated with  basic  acetate  of  lead;  the  precipitate  is  washed  and 
decomposed  by  hydrosulphuric  add,  and  the  sulphide  of  lead  is  several 
times  boiled  out  with  water.    On  neutralising  the  decoctions  with 
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ammonia,  and  digesting  with  a  small  quantity  of  hydrate  of  aliiraiua, 
which  throws  down  rubiacin  and  alizarin,  then  evaporating  the  filtrate, 
and  exhausting  the  residue,  xanthiu  remains  behind  (Higgin). — 
This  process  yields  rubian  and  its  products  of  decomposition  (Schunck). 
Dark-brown  deliquescent  gum,  having  a  bitter  taste,  but  neither 
sweet  nor  astringent.  When  heated  it  melts,  blackens,  chars,  and 
bums  away  without  residue.  —  With  dihite  suLphuiic  or  hydrochloric 
add  it  assumes  a  green  colour,  and  when  boiled  with  either  of  these 
acids  in  aqueous  solution  deposits  a  green  powder  (because  it  contAlus 
chlorogenin,  Schunok).  With  oil  of  vitriol  it  forms  a  solution  of  a  fine 
orange  colour,  cnanging  to  carmine-red  when  heated,  from  which 
water  throws  down  yellow  flocks  soluble  with  fine  crimson  colour  in 
ammonia,  and  probably  consisting  of  Higgin's  rubiacin.  When  boilci 
f CHT  an  hour  with  oil  of  vitriol,  it  forms  a  brown  solution,  from  which 
water  throws  down  brown  flocks,  not  altered  by  ammonia.  —  See  also 

Tol.  ziy.  p.  IdO,  for  the  decompositions  of  aqueous  extract  of  madder,  which,  ac- 
cording to  Hignn,  result  from  tne  presence  of  xanthin. 

Xanthin  dissolves  readily  in  watery  forming  a  solution  of  a  fine  yel- 
low colour.    It  dissolves  with  purple-red  colour  in  alkalis. 

The  aqueous  solution  is  precipitated  dark-red  by  alum  and  by 
hydrate  of  alumina*  It  is  not  precipitated  by  neutral  acetate  of  lead,  but 
completely  by  the  basic  acetate ;  the  precipitate  dissolves  sparingly  in 
cold,  somewhat  more  readily  in  hot  water,  and  easily  in  acetic  acid. 

It  dissolves  easily  in  alcohol^  sparingly  in  ether.  It  does  not  dye 
mordanted  fabrics. 


2.  Euhlmaim'B  Xanthin. 

Kuhlmann  obtains  his  xanthin  (which  seems  to  consist  essentially 
of  rubian)  from  the  alcoholic  extract  of  madder-root.  lie  exhausts 
this  extract  with  cold  water,  which  dissolves  fat  and  alizarin  as  well  as 
xanthin,  precipitates  the  two  former  with  neutral  acetate  of  load, 
filters,  and  mixes  the  filtrate  with  excess  of  baryta-water,  which 
throws  down  the  lead-compound  of  xanthin.  The  precipitate,  after* 
washing  with  dilute  baryta-water,  is  decomposed  by  dilute  sulphuric 
acid,  the  liquid  then  filtered,  the  yellow  filtrate  neutralised  with  baryta- 
water,  and  evaporated  to  dryness.  From  the  residue,  alcohol  extracts 
xanthin,  leaving  sulphate  of  baryta  together  with  a  brown  substance. 
In  this  manner  a  brown-yellow  extract  is  obtained,  having  at  first  a 
sweet,  then  a  strong  bitter  taste  ;  it  dissolves  readily  in  water  and  in 
alcohol,  sparingly  in  ether.  The  aqueous  solution  is  coloured  lemon- 
yellow  by  acids,  reddish-yellow  by  alkalis,  and  not  precipitated  bv 
metallic  salts;  but  it  forms  dark-red  or  rose-coloured  lakes  witn 
several  metallic  oxides,  and  imparts  to  mordanted  fabrics  a  brilliant 
orange-yellow  colour  (Kuhlmann,  J.  Fharm.  14,  354).  By  the  use  of 
baryta  and  oxide  of  lead  in  this  process,  decomposition-products  are 
obtained  from  the  rubian  of  the  madder  (Schunck). 

3.  Madder-yellow. 

Runge  obtains  his  madder-yellow  by  precipitating  the  aqueous 
infusion  of  madder  (prepared  by  12  hours'  maceration  witli 
16  pts.  water)  with  lime-water,  filtering  off  the  precipitate  contain- 
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ing  the  madder-yellow  and  the  red  colouring  matters,  which  forms 
after  12  hours,  and  decomposing  it  with  acetic  add,  the  madder- 
yellow  then  passing  into  solution,  still  however  contaminated  with  red 
colouring  matters.  The  latter  are  removed  by  boiling  the  solution  with 
wool,  mordanted  with  alum,  as  long  as  the  wool  is  coloured  red 
thereby,  then  taking  it  out,  and  evaporating  the  liquid.  The  light  yellow 
residue  is  dissolved  in  alcohol ;  the  madder-yellow  is  thrown  down  by 
alcoholic  neutral  acetate  of  lead,  as  a  scarlet  precipitate,  which  is  to 
be  rinsed  with  alcohol,  dissolved  in  water,  and  decomposed  by  hydro- 
sulphuric  acid,  whereby  the  madder-yellow  is  separated  from  the  lead- 
oxide.    On  evaporating  the  filtrate,  it  remains  in  the  form  of  a  yellow 

gum.  —  This  gum  can  ecarcelj  contain  rabian,  inasmuoli  as  that  substance  no 
|Onger  exists  in  the  madder  infusion  after  the  lapse  of  12  hours  (Er.). 

c.  Decomposition-prodact  of  Chlorogenin. 

Chlororabin. 

Debus.    Ann.  Pkarm.  66,  355. 

ScHUNCK.    See  memoirs  cited  under  Rubian  (p.  32),  1  and  3. 

RocHLEDER.    Scc  Bubichloric  acid  (p.  66). 

R.  ScHWARZ.    Ibid. 

V.  Orth.     Wien*  Akad.  Ber.  13,  510. 

Formation  and  Preparation,  (p.  67).  1.  Separates  as  a  dark-green 
powder  on  boiling  chlorogenin  with  acids  (Schunck).  When  the 
aqueous  decoction  of  madder  is  treated  with  hydrate  of  lead  to  remove 
the  colouring  matters  (xiii.  327),  the  yellow  filtrate  precipitated  with 
alcohol,  and  the  plumbiferous  precipitate  separated  by  filtration,  the 
solution  retains,  together  with  sugar,  a  peculiar  substance  (SchmK^'s 
chlorogemuj  Rochleder's  rubichloric  octii),  which  separates  in  green  flocks 
on  boiling  with  acids,  the  liquid  at  the  same  time  acquiring  a  green 
colour  TDebus).  —  2.  Rubichloric  acid  boiled  with  hydrochloric  acid 
turns  blue,  then  green,  and  deposits  a  dark  green  powder,  also  flocks 
and  films  having  a  red  coppery  lustre ;  they  may  be  dried  in  vacuo 
(Rochleder). 

From  Chinese  yeUow  pods,  the  fruit  of  Oardema  grandiflora  ( Jessen, 
Wien.  Akad.  Ber.  14,  294),  chlororubin  is  obtained,  according  to 
v.  Orth,  by  the  following  process.  The  decoction  of  the  yellow  pods 
prepared  with  alcohol  of  40°  is  freed  from  alcohol  by  distillation  in  a 
stream  of  carbonic  add ;  the  oil  which  separates  is  removed  by  means 
of  a  wet  filter ;  and  the  filtrate  is  treated  with  neutral  acetate  of  lead, 
which  throws  down  colouring  matters  and  tannic  acid.  On  gently 
warming  the  filtrate  with  hydrochloric  add,  then  heating  it  to  the 
boiling  point,  after  removing  the  brown  Qocks  which  separate  at  firsts 
dark  green  fiocka  of  chlororubin  are  deposited,  to  be  wadied  witih 
water  and  dried  in  vacuo.    They  still  contam  6*88  p.  c.  ash  (v.  Orth). 

Properties.  Blue-green,  glass-green,  or  black-green  powder,  vary- 
ing in  colour  according  to  the  quantity  of  hydrochloric  acid  used  in  its 
preparation,  the  time  during  which  it  has  been  heated  and  the  tem- 
perature to  which  it  has  been  raised.  After  drying  in  vacuo,  it 
contains  variable  quantities  of  water  (Rochleder). 
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Bochleder. 
a. 

60  0 63-94 

27  H 4-79 

82  O ^    31-27 


CiU<mUtii&nt. 

Bochleder. 
b. 

24  0 68-90 

9  H    4-31 

7  0 26-79 


Debus. 

30  0 63-82 

14  H    4-96 

11  0 81-22 


0»H^Oa...,  100-00        0"H»0' ....100-00        0»H"0"  ... .10000 


Bohwars. 


o. 


V.  Orth, 


12  0 61-01      48  C .. 

6  H    608      26  H.. 

6  0 83-91        9  O.. 


74-81 

619 

18-70 


0>«HW 


.«•• »•••#.•• 


100-00  C«H»0»  10000 


H 
O 


a. 
DeboB, 
mean. 


Analyses, 

Bochleder. 
in  vacuo. 


O 68-81  68-61 


•..•■••«...• 


4-98 
81-21 


•••• ■■•* •■•■ 


4-39 
27-00 


e. 

Sohwan. 
in  vacuo. 

61-17 

6-07 

33-76 


d. 

T.  Orth. 

after  deduction 

of  ash. 


74-82 

6*46 

18-72 


100-00  100-00 


10000 


*••«..•....• 


100-00 


The  oompontion  of  aahjdroiu  ohlororubin  agrees,  according  to  Bochleder,  with 
the  formula  CJ^HH)*  i  in  a  it  is  united  with  i  at.,  in  b  with  $  at.,  in  o  with  2  at. 
water. 

Ghlororabin  exposed  to  the  otr,  acquires  a  violet  colour,  taking  up 
ammonia  and  oxygen. — At  100**  it  becomes  dung-coloured  (^xjh- 
leder).    Decomposed  by  nitriG  acid. 

Insoluble  in  tvater  (Debus).  Dissolves  in  alkalis,  forming  a  blood- 
red  solution  (Bochleder),  which  is  turned  green  by  acids. 

Insoluble  in  alcohol  (Debus). 


Olucosides  with  22  Garhon'Otoms  in  the  Copttla^  and  Substances  of 

Cognate  Origin, 

1.  Zanthorhanmin. 


C*8H»0«  =  C«HK)»,20»ff^". 

Eake.    Fha.  Mag.  J.  23,  3 ;   J,  pr.  Chem.  29,  481 ;  N.  Ann.  Chim. 

Phys.  8,  380. 
Gbllatlt.    N.  Edmb.  PhU.  J.  7,  252. 
Obtlieb.    MuOums.  Soc.  Bull,  30,  16. 

Among  the  bodies  denoted  by  names  derived  from  Bhamnus,  Eh. 
catharticus  and  Eh,  Frangula  (Handbuch,  viii ;  Ph/tochem,  23),  we  have 
to  distinguish :  a.  Substances  from  Persian  or  Turkey  berries  (Oraines 
d^Avignon,  Graines  de  Perse^  Oelbbeeren).    According  to  Kane,  Chryso- 
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rhamnin  and  Xanthorhammn ;  according  to  Gtellatly,  Xanthorhamnin 
(with  the  decorapositiou-product  Ekamnetin);  according  to  Ortlieb, 
Hydrate  of  oxyrhamnin^  Bhamnin  and  Hydrate  of  rhamnin  ;  according  to 
Preisser,  Bhamnin  and  Bhamnein,  —  b.  Substances  from  the  bark  of 
Bhamnua  Frangula  and  Kh.  catkarticus;  Buchner  and  Binswanger's 
Bhamnoxanthin^  identical  with  Casselinann's  FranguUn,  —  c.  Svh' 
stances  from  the  berries  of  Bhamnus  caJtkarticus.  Fleury,  Winckler  and 
Binswanger's  Bhamnin ;  also  an  uncrystallisable  bitter  substance  called 
cathartin  by  Hubert,  Bhamnocalhartin  by  Binswanger. 

Some  of  these  bodies  are  perhaps  identical  with  others  from  the 
same  sources,  or  from  different  sources.  Gerhardt  {TraitS^  4,281) 
regards  Fleury's  rhanmin  and  Kane's  chrysorhamnin  as  identical 
(incorrectly  [Kr.])-  Hlasiwetz  (  Wien.  Akad.  Ber.  17, 381^  formerly  regarded 
rhamnoxanthin  as  identical  with  quercitrin  and  with  euxanthic  acid. 
—  Ortlieb  suggests  the  identity  of  his  hydrate  of  oxyrhamnin  with 
euxanthic  acid. — More  recently,  Hlasiwetz  regards  xanthorhamnin 
and  rhamnetin  as  identical  with  quercitrin  and  quercetin ;  this  is 
doubted  by  Bolley  (who,  however,  found  quercetin  in  Persian  berries : 
Chem.  Soc.  Qm.  J.  13,  828),  also  by  GeUatly  (Chem.  News  8,  196 ; 
Kopp's  Jahresber.  1860,  497).  The  statement  of  Hubert  that  this 
rhamnocathartin  is  identical  with  the  sennescathartin  of  Lassaigne  & 
FencuUe,  has  been  shown  to  be  incorrect  by  Winckler. 

Chevreul  (Lemons  sur  la  tdnture)  obtained  from  Persian  berries  a 
yellow  volatile  substance,  and  a  red  colouring  matter.      Bespecting 

jPrcis8cr*s  Bhamnin  and  Rhamnein^  see  Bev,  aciewt,  16,  61 ;  «7.  pr.  Chem.  82, 159  ; 
also  XT,  p.  28  of  this  work.  —  For  greater  clearness,  the  results  obtained  by  Kane, 
GeUatly  and  Ortlieb,  which  do  not  a^ree  well  togeUier,  will  be  separately  described. 

a.  According  to  Kane.  —  XAuthorhamnin  occurs  only  in  ripe  Persian 
berries,  being  formed  from  the  chrysorhamnin  (p.  75)  of  the  unripe 
berries.  Wlien  the  unripe  berries  are  boiled  with  water  for  some 
minutes  and  then  dried,  chrysorhamnin  can  no  longer  be  found  in 
them,  but  only  xanthorhamnin.  Xanthorhamnin  is  Ukewise  produced 
by  boiling  chrysorhamnin  with  water  in  contact  with  the  air. — 
Xanthorhamnin  dried  in  vacuo  over  oil  of  vitriol  is  deliquescent,  but 
melts  below  100°,  and  continues  to  give  off  water  till  heated  to  200°, 
and  then  solidifies  to  a  brittle  mass.  It  decomposes  above  200°, 
dissolves  readily  in  water  and  alcohol,  but  is  quite  insoluble  in  ether. 
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Lead-compound  of  Xantkorhamnin.  Obtained  by  precipitating  : 
a.  neutral  acetate,  and  b.  basic  acetate  of  lead  with  xanthorhamnin.  The 
compounds  thus  precipitated  are  not  pure,  each  being  contaminated 
with  the  other. 

a,                     at  100*.  Kane. 

23  C   1380    26-93  2658 

15  H  160    2*93  2-86 

17  O  1360    26-54  2520 

2  PbO 223-4    43-60  4536 


CSflKOM^PbO  +  3aq 612-4    lOO'OO    10067 

Kane. 
J-  at  100*".  mean, 

23  C   138-0    21-20    2189 

18  H  18-0    2-76     2-94 

20  O  1600    24-57     2374 

3  PbO  3351     51-47    51-34 

03Hi2oi4,3PbO  +  6aq 651.1     100-00    10000 

So,  according  to  Kane. 

b.  According  to  Gellatly.  —  The  coarsely  ground  unripe  berries  are 
boiled  with  alcohol ;  and  the  tincture,  not  too  concentrated,  is  freed  by 
standing  and  repeated  decantation,  from  a  dark  brown  resin  whidi 
gradually  separates,  and  then  left  for  some  days  to  crystallise,  the 
Bquid  ultimately  solidifying  to  a  crystalline  magma.  The  product  is 
purified  by  repeated  cjystallisation  from  alcohol.  By  agitating  the 
tincture,  crystals  may  be  more  quickly  obtained,  but  they  are  then 
less  pure. 

The  hydrated  crystals  of  xanthorhamnin  give  off  their  water  at 
the  heat  of  the  water-bath,  and  do  not  melt  even  at  130°.  Nearly 
tasteless. 

aeUatly. 
Dehydrated,  mean, 

46  C 276     52-27    6210 

28  H 28     5-30    578 

28  O 224    42-43     4212 

C^«H«0»  628    100-00    10000 

Aaueous  xanthorhamnin  is  resinised  by  h'omine  and  chlorine.  —  It 
is  oxidised  by  boiling  with  nitric  acidj  forming  a  red  solution,  whi(;h 
contains  oxalic  add.  It  dissolves  in  oil  of  vitriol  and  is  thrown  down 
as  a  yellow  precipitate  by  water.  Dilute  acids  decompose  xanthor- 
hamnin at  the  boiling  heat,  into  rhamnetin  and  glucose  : 

C«H«0«  +  6H0  «  (P'W^O^  +  0>«H>*0". 

From  an  alcoholic  solution  of  xanthorhamnin,  caustic  potash  throws 
down  a  hard  reddish  resin.  —  By  boiling  with  baryta-waterj  a  red 
substance  is  formed,  which  instantly  turns  black  in  contact  with  the 
air. 

Combinations.  With  Water.  —  Crystallised  xanthorhamnin  forms 
compact  tufts  of  palo  yellow,  silky  shining  crystals,  which,  at  tho 
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heat  of  the  water-bath,  give  off,  on  the  average,  14*87  p.  o.  water. 
(10  at.  HO  =  14*56  per  cent.) 

It  dissolves  easily  in  water  both  hot  and  cold,  but  cannot  be 
separated  from  the  solution  in  the  crystalline  form. 

With  aqueous  dUcaUs^  it  forms  brown  solutions,  which  become  paler 

when  mixed  with  acids.  —  It  precipitates  the  solutions  of  alkaline  earths^ 

alumina  and  stannic  aaUa.  The  yellow  precipitates  are  not  easily  obtained  of 
definite  composition. 

With  Lead-oxide.  —  Precipitated  by  neutral  acetate  of  lead  from 
excess  of  alcoholic  xanthorhamnin.  The  air-dried  yeUow  precipitate 
gives  off  8*66  p.  c.  water  when  dried.     (8  at.  HO  =  8-74  per  cent.) 

ae  100".  GeUady, 

46  0 276-0  86-70  8770 

28  H    280  8-73  4*08 

28  O     224-0  29-82  81-48 

2  PbO    223-6  29-75  2679 

C<«H»0»,2PbO  751-6     100-00    10000 

Xanthorhamnin  forms  a  black  precipitate  with  iron-solutions.  It 
dissolves  in  cold,  very  easily  in  boilmff  alcohol^  not  in  ether.  From  the 
hot,  highly  concentrated  alcoholic  solution,  it  separates  as  a  semi- 
fluid resin  which  becomes  crystalline  when  covered  with  alcohol.  It 
dyes  fabrics  mordanted  with  alumina  of  a  fine  yeUow,  those  mordanted 
with  iron,  black. 

c.  According  to  Ortlieb,  Persian  berries  contain  a  glucoside,  which 
yields  the  following  substances  as  products  of  decomposition.  The 
fresh  decoction  of  the  berries  does  not  contain  any  sugar,  but  after 
the  colouring  matter  has  been  deposited,  the  supernatant  liquid 
contains  a  large  quantity  of  sugar.  When  fermented,  it  deposits : 
first — golden-yellow  crystalline  grains  (a),  then  yellow-green  flocks 
(ft),  both  of  which  are  obtained  in  variable  quantities  from  different 
sorts  of  Persian  berries.  If  the  mother-liquors  are  boiled  with  dilute 
sulphuric  acid,  additional  flocks  (c)  are  deposited.  Of  these,  a  is 
Ortlieb's  Hydrate  of  Oxyrhamnin  existing  ready  formed  in  the  berries, 
isomeric,  and  perhaps  identical,  with  euxanthic  add.  — 5.  Ortlieb's 
Hydrate  of  Ehamnin^  insoluble  in  water,  soluble  in  boiling  alcohol,  and 
crystallising  therefrom  on  cooling.  —  c.  Ortlieb's  Ehamnin,  more  soluble 
in  water  than  a  or  ft,  and  crystallisable  from  alcohoL  —  All  these 
substances  form  conjugated  acids  with  sulphuric  acid. 

a.  Ortlieb. 

42  O «...  65-60  65-4 

18  H   412  4-a 

22  O    40-38  40-3 


C«Hi80» 10000    1000 
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h. 
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e.  Ortlieb. 

48  O eO-U 60-7 

16  H    8-88  3-7 

18  0 8601  35-6 
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Appendix  to  vol.  xv,  p.  630. 

1.  Shanmetin. 

Gellatlt.    N.  EcUnb.  Phil.  J.  7,  256. 

Formation  and  Preparation.  —  1.  When  xanthorhamnin  is  boiled 
with  dilute  sulphuric  or  hydrochloric  add,  rhamnetia  fails  to  the  bottoniy 
while  glucose  remains  in  solution  (p.  73).  —  2.  When  the  berries  of 
Ehamnua  tinctoria  are  stirred  up  with  cold  water,  the  xanthorhamnin 
contained  in  them  is  converted,  by  influences  not  well  understood, 
into  rhamnetin,  which  is  deposited  from  the  filtrate  in  the  form  of  a 
yellow  powder. 

Soft,  pale  yellow,  nearly  tasteless  crystals. 

mean. 

22  0  ........  182  ........  59*46  ........  69'87 

10  H 10  4-60  4-41 

10  O 80  8604  36-22 

C«H»0»»  222  100-00  lOO'OQ 

Nearly  insoluble  in  water,  easily  soluble  in  alkalis^  and  precipitated 
therefrom  by  adds.  —  Insoluble  in  alcohol  and  e^ier. 


2.  Chrysorhamniii. 

Eake.    PhiL  Mag.  J.  23,  3 ;   J.  pr.  Chem.  29,  481 1  Dingl  5,  89 } 
N.  Ann.  Chim.  Phys.  8,  380. 

Occurs  in  the  unripe  berries  of  Bhamama  tinctoria,  known  in  commeroo 
as  Persian  berries  (their  inner  surface  is  covered  with  a  yellow 
coating),  but  disappears  as  the  fruit  ripens,  passing  into  xanthorhamnin. 

OellaUj  did  not  obtain  it  from  these  bemee,  either  lipe  or  unripe.     (See  the  remarks 
on  substances  obtained  from  yarious  species  of  Bhamnus  (pp.  7,  72). 

It  is  extracted  from  the  hemes  by  ether.  —  Stellate  needles,  having 
a  fine  golden-yellow  colour  and  silky  lustre. 

at  100°.  £ane. 

46  0 276    68-28    6828    67-81 

22  H    22    4-64    477    4-64 

22  O 176    8713    8700    8766 

C«H«0« 474    100-00    10000 100-00 

When  ehrysorhamnin  is  boiled  with  water,  the  dissolved  portion 
separates  as  xanthoramnin.  —  It  is  not  altered  by  acids,  but  aUcalia 
dissolve  it,  and  apparently  decompose  it  at  the  same  time. 

It  is  nearly  insoluble  in  cold  water. 
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Lead-compound.  —  Alcoholic  chrysorhamnin  throws  down  from 
neutral  acetate  of  lead,  a  precipitate  of  a  fine  yellow  colour,  contain- 
ing 48-62  p.  c.  lead.  —  With  basic  acetate  of  lead,  a  yellow  precipitate 
is  obtained  containing  6  at.  PbO  to  1  at.  chrysorhamnin. 

at  100^  Kane. 

46  0   2760     29-98  29*62 

22  H  220     2-39  219 

22  O  .„ 1760     1911  19-59 

4  PbO  446-8     48-52  48-60 

C«H2K)32,4PbO 920-8    10000    10000 

Chrysorhamnin  is  soluble  in  alcohol^  but  is  not  recovered  from  the 
solution  by  evaporation,  inasmuch  as  it  decomposes.  —  It  dissolves  in 
etker^  and  crystallises  undecomposed  when  the  solution  is  left  to  eva- 
porate. 

3.  Frangulin. 

C"H«0«  or  C*«il^O^. 

BiNSWANGER.    Bepert.  104,  151. 

WiNCKLKR.     ReperU  104,  145. 

L.  A.  BucHNEE,  JuN.     Ann.  Pharm.  87,  218 ;  J.  pr.  C/iem^  59,  343 ; 

JSr.  J.  Pharm.  33,  79.  • 

PiiirsoN.     Compt.  rend.  47,  153  ;  N.  Repert.  8,  69. — Chem.  News,  1861, 

255;  Rep.  Chim.pure,  3,  216. 
Casselmann.     Ann.  Pliarnu  104,  77 ;  Kopp*s  Jahresber.  1857,  p.  522. 

Bhamnoxanthin  of  Buchner  and  Binswanger.       Appears    to    have    been 

discovered  by  Buchner,  but  was  first  mentioned  by  Binswanger,  and 
was  first  prepared  pure  and  examined  by  Casselmann.  —  An  acrid 
extractive  bitter  principle  and  a  yellow  resinous  colouring  matter  from 
the  bark  of  Rhamnus  Frangukiy  were  described  by  Gerber(J5r.  Arch.  26, 
8) ;  the  latter  behaves  to  alkalis  and  acids  in  the  same  manner  as 
franguhn.  Winckler  further  distinguishes  a  red  colouring  matter,  from 
the  bark,  lying  below  the  epidermis  in  the  layer  of  bast :  it  is  preci- 
pitated from  the  concentrated  alcoholic  tincture  by  ether.  Binswanger 
{Repert.  104,  181)  distinguishes  from  frangulin,  a  bitter  substance 
from  the  stem-  and  root-bark  of  Rhamnus  catharticus,  which  crystallises 
in  white  needles,  is  prepared  as  described  at  page  2  (with  basic  acetate 
of  lead),  and  dissolves  easily  in  water,  sparingly  in  strong  alcohol  and 
in  ether.  -—  See  the  obBeryations  on  substances  obtained  from  Bhamnus  at  pages 
71,  72. 

Occun^ence.  In  the  root-  and  stem-bark  of  Rhamnus  cathartictia  and 
Rh.  Frangula  (Buchner,  Binswanger).  On  the  inner  surface  of  a  piece  of 
root-bark  of  Rh.  Frangula^  which  had  been  kept  for  a  long  time,  Buchner 
observed  golden-yellow  needles  of  frangulin  to  separate.  In  the  bast 
and  the  vessels  of  the  medullaiy  sheath  of  the  branches  of 
Rh.  Frangula  (Phipsou).  It  appears  to  be  partly  formed  from  an  amor- 
phous resinous  body,  when  the  bark  is  left  to  itself,  inasmuch  as  old 
bark  yields  a  larger  quantity  of  frangulin  than  that  which  has  been 
recently  collected  (Casselmann),  —  It  is  found  in  the  seeds  of  both 
species  of  Khamnus  (Buchner). 
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Preparation.  1.  The  branches  of  tho  berry-bearing  alder  (7?/*. 
Frangula)  are  macerated  for  three  or  four  days  in  bisulphide  of  carbon ; 
the  extract  is  evaporated  to  dryness ;  and  the  residue  is  exhausted 
with  alcohol,  which  leaves  fat  undissolved,  again  evaporated,  and  re- 
crystallised  from  ether  (Phipson).  —  2.  The  comminuted  bark  of  the 
stem  or  branches  is  exhausted  with  ammoniacal  water ;  the  extracts 
are  supersaturated  with  hydrochloric  acid,  and  left  to  themselves  for 
several  weeks,  or  as  long  as  the  resulting  black-brown  precipitates 
continue  to  increase.  These  precipitates  are  collected,  washed,  and 
boiled  with  alcohol  of  80  per  cent,  with  addition  of  neutral  acetate  of 
lead.  The  hot  filtrate  mixed  with  water  till  it  becomes  turbid,  then 
well  boUed,  and  set  aside  for  several  davs,  deposits  frangulin,  which 
may  be  rcciystallised  from  boiling  alcohol  (Casselmann).  The  solu- 
tion prepared  as  above  with  addition  of  neutral  acetate  of  lead,  and 
filtered  from  the  lead-precipitate,  may  also  be  shaken  up  with  hydrated 
oxide  (or  basic  acetate)  of  lead,  which  precipitates  all  the  frangulin.  On 
immersing  the  precipitate  in  water  containing  alcohol^  decom- 
posing it  with  hydrosulphuric  acid,  and  then  boiling  with  alcohol, 
the  alcohol  takes  up  the  frangulin,  which  may  be  crystallised  from  the 
solution  mixed  with  water,  and  recrystallised  from  alcohol.  Frangulin 
thus  prepared  is  apt  to  be  mixed  with  sulphur  derived  from  the  sul- 
phuretted hydrogen  (Casselmann).  Winckler  dissolves  the  precipitate 
throvm  down  by  hydrochloric  acid  in  alcohol,  evaporates,  and  exhausts 
the  residue  with  ether. 

Properties,  —  Lemon-yellow  crystalline  masses  having  a  dull  silky 
lustre,  and  appearing  under  the  microscope  to  be  formed  of  opaque 
quadratic  tables.  Melts  at  249°  (250°  Phipson),  with  evolution  of 
yellow  vapours,  and  subUmes,  with  partial  decomposition,  in  golden- 
yellow  needles  (Casselmann).  Volatilises  slowly,  even  at  mean  tem- 
peratures (Buchner,  Binswanger).     Tasteless  and  inodorous. 
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>.....        6  ..< 

4-98 

6  0 
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100-00    . 

100-00 

According  to  Hesse  (Jnn.  Pharm.  117,  349)  the  formula  is  0»B?'Hy^,  which 
requires  tiie  same  percentage  composition  and  agrees  better  with  that  of  nitro- 
frangulic  acid.  Cassehnann  compared  frangulin  with  chrysophanic  acid,  without 
however  finding  them  to  be  identical.  Hlasiwets  {Wien,  AJcad.  Ber,  17,  381)  regards 
frangulin  as  similar  to  euxanthic  acid  and  quercitrin,  but  this  resemblance  also  is  not 
borne  out  by  Casselmann*s  inyestigation. 

Decompositions.  1.  Fuming  miric  acid  converts  frang^ulin  into  nitro- 
frangulic  and  oxalic  acids  (Casselmann).  —  2.  Reducing  agents  colour  it 
brown  (Phipson).  —  3.  Cold  oU  of  vitriol  dissolves  it  with  dark  ruby- 
red  colour,  changing  to  brown  on  heating ;  the  solution  is  precipitated 

by  water.  (Casselman).  Frangulin  immersed  in  oil  of  yitriol  immediately  ac- 
quires a  fine  emerald-green  colour,  changing  in  a  few  seconds  to  purple,  then  to  red, 
and  on  addition  of  water,  to  yellow.  If  the  oil  of  vitriol  be  poured  off  as  soon  as  the 
frangulin  has  turned  greon,  the  green  colour  remains  constant,  and  is  not  altered, 
either  by  alkalis  or  by  dilute  acids  (Phipson). 
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Frangulin  is  infioliible  in  tocUer.  —  It  is  insoluble  in  cold  nitric  acid ; 
but  dlBSolves  completely  in  the  hot  acid,  and  cryBtallises  unchanged  on 
cooling  (Casselmann). 

It  dissolveH  slowly  in  cold,  more  auickly  in  warmed  aqueous  ammonia 
and  \n  aqueous  fixed  alkalis^  with  splendid  purple  colour  (Casselmann). 

The  Tesnlting  oompoimdi  are  soluble  in  water,  alcohol  and  ether,  but  not  in  bisulphide 
of  carbon  (Phipson).  It  is  precipitated  from  the  alkaline  solutions  by  acids. 
It  is  not  precipitated  by  metallic  ealia,  but  forms  finely  coloured  lakes  with 
hydrated  metcUlic  oxides  (Casselmann).  The  ammoniaoal  solution  supersaturated 
with  citric  acid  forms  a  beautiful  yiolet  lake  with  magnesia  (Phipson). 

Frangulin  dissolves  in  160  pts.  of  warm  alcohol  of  80  per  cent., 
and  separates  out  almost  completely  on  cooling.  Nearly  insoluble  in 
ether  (Casselman).  Impure  franguUn  dissolves  readily  in  ether  and 
in  alcohol  (Phipson). — Frangulin  dissolves  in  bisulphide  of  carbon 
(Phipson),  in  oil  of  turpentine,  and  in  fxed  oils  (Casselmann).  Fran- 
gulin dyes  silk,  wool  and  cotton  (Phipson). 

4.  Nitrofrangnlic  Acid. 

C"X»H"0*«  t 

Casselmann  (1857).    Ann,  Pharm.  104,  84. 

Formatio7i.    By  heating  frangulin  with  fuming  nitric  acid,   oxalic 
acid  being  formed  at  the  same  time  (Cassehnan,  see  below). 

40»H«0«  +  14N0<  =  C«H»X«0J7  +  2C<H*08  +  9H0  +  9N0« 

Prq>aration.  Frangulin  is  dissolved  in  warm  fuming  nitric  acid ;  the 
solution  after  dilution  with  water  is  carefully  evaporated  nearly  to 
drvnesB  over  the  water-bath,  and  the  residue  is  washed  with  water, 
till  the  water  which  runs  off  begins  to  assume  a  dark  red  colour. 
The  residue  is  crystallised  either  ironi  acidulated  water  or  alcohol,  in 
which  case,  however,  the  crystallisation  is  not  complete  for  several 
months;  —  or  more  quickly  the  acid  is  converted  into  a  silver- salt ;  this 
salt  is  dissolved  in  boiling  alcohol  or  water  and  decomposed  by  hydro- 
chloric acid ;  and  the  precipitated  chloride  of  silver  is  separated,  where- 
upon the  filtrate  soon  deposits  crystals. 

Properties.  Separates  from  water  in  small  yellow  tables,  from 
alcohol  in  stellate  groups  of  long  silky-shining  orange-coloured 
needles.  Tastes  harsh  and  rather  bitter  $  colours  the  saliva  purple-red. 

at  lOO'. 

40  0   240  38-89 

6  N  « 70 11-34 

11  H  11  1-78 

87  O  296  47-99 


0«X*EP»O»' 

....  617    ».. 

100-00 

Casselmann. 
mean, 

OQ-/         ...< 

11-4    ... 

2-0    .... 

47-9    .... 

40  0  ... 

5  If  .... 
11  H  .... 

240     

70    

11    

..     39-41     . 

..     11-50    . 

1*80    . 

..    47-29     . 

Phipson. 

....    390 
11-4 

86  0  .... 

288    

....    47-7 

C«X*Hi»OW 609    *  10000    100-0    100-0 
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Casselmaii  gires  the  first  formula ;  O.  Hesse  (Ann,  Pharm.  117,  349)  the  second. 
The  formula  C«N^<0»3  proposed  hj  Phipson  (Mip.  Chim.  pure,  3,  317),  is  impro- 
bable in  itself  and  does  not  agree  trith  the  analTses.  A.  Wurtz  {R^p.  Chim.  pure, 
3,  317)  regards  nitrofirangulic  acid  as  a  mixture  of  nitro-  and  binitro-franguHn,  a  sup- 
position which  does  not  accord  with  Casselmann's  analyses  of  the  salts.  Weltzien's 
formula  C^X*H'0^,HO  {VerUftd,  645)  supposes  the  salts  to  contain  1  at.  water  of 
crystallisation  (Xr.). 

DecompositioTis.  1 .  The  acid  detonates  and  leaves  charcoal  when  heated. 
2.  The  hot  aqueous  solution,  when  hydrosulphiric  acid  is  continuously 
passed  into  it,  asBumes  a  violet-blue  colour,  with  separation  of  sulphur, 
and  afterwards  yields  a  violet-blue  precipitate  with  hydrochloric  acid. 

Combinations.  The  acid  dissolves  sparingly  in  cold  toatetj  with 
dark  carmine-red  colour  in  hot  water,  and  separates  slowly  on  cooling, 
more  quickly  on  addition  of  acids,  in  ciystaUine  flocks.  —  It  is  coloured 
light  yellow  by  cold  oil  of  vitriol^  red-brown  by  hot.  —  It  dissolves  in 
strong  nitric  add^  and  crystallises  therefrom. 

Nitrof rangulic  acid  unites  with  bases.  It  dissolves  with  violet-red 
colour  in  aqueous  alkalis^  and  its  aqueous  solution  forms  fiery-red  pre- 
cipitates with  baryta-,  strontia-,  lime-,  cadmium-  and  lead-salts. 

Nitrofrangulate  of  Copper.  — Obtained  by  adding  alcoholic  nitrof  ran- 
gulic acid  to  aqueous  CUpric  acetate.     By  the  contrary  mode  of  j^rocedure, 

red  flocks  are  obtained.  Violet-blue,  non-crystalline  flocks,  becoming  dark 
violet-red  when  dry.  Detonates  violently  when  heated.  Nearly  in- 
soluble in  water,  sparinglv  soluble  in  alcohol  and  ether,  easily  and 
with  light  blue  colour  in  ether. 


40  0  240-0 

10  H  100 

5  N 70-0 

86  O   288-0 

CuO 89-7 


Caseehnann 

371  .. 

•    37*1 

1-5  .. 

1-8 

10-8  .. 

44-5  .. 

61  . 

6-6 

0«H:wX*CuO»7  647-7  1000  

Hesse's  formula  (>oX«CuH^oo»6  requires  37*50  p.  c.  C,  1*56  H.,  and  6'25  CuO. 

Nitrofrangulate  of  Silver.  —  Obtained  by  precipitating  an  alcoholic 
or  hot  aqueous  solution  of  nitrofrangulic  acid  with  aqueous  nitrate  of 
silver.  —  Cinnabar  red  needles  having  a  dull  silky  lustre,  detonating 
when  heated,  sparingly  soluble  in  cold,  easily  in  boiling  water,  dis- 
solving with  dark  ruby-red  colour  in  alcohol  and  ether. 

Cassehnann. 
at  100°.  mean. 

40  C    240    33-1     330 

10  H  10  1*4  »...   re 

6  N   ^0    9-7 

86  O    288    39*8 

AgO 116     160    16-6 

C«HioX6AgOi7   724    100-0 

Hesse's  formula  Q^X^X%0^\  requires  33*52  p.c.  C,  1-39  H.,  and  16-21  AgO. 

Nitrofrangulic  acid  dissolves  easily  in  alcohol  and  eiher^  with  dark 
red  colour,  and  remains  behind  with  yellow  colour  when  the  liquid  is 
evaporated. 
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5.  Ehamnin. 

Plbury  (1841),    J.  Pharm.  27,  226 ;   N.  B.  Arch.  28,  292 ;    JRq^ert,  76, 

209. 
WiNCKLER.     Jahrh.pr.  Pharm.  24,  1. 
BiNSWANGER.    Repert.  104,  54. 

Exists  together  with  rhamnocathartin  in  the  unripe  berries  of 
Hhamnua  cathartktiB  (pp.  72,  81). 

Preparation.  The  unripe  berries  are  pressed,  the  juice  is  removed, 
the  residue  is  repeatedly  boiled  with  water,  and  the  decoctions  are  set 
aside  to  crystallise.  The  resulting  cauliflower-like  crystals  are  purified 
by  pressure,  solution  in  boiling  alcohol,  washing  the  crystals  which 
separate  out  again  with  cold  water  and  weak  spirit,  —  then  by  re- 
crystallisation  from  boiling  alcohol,  with  help  of  animal  charcoal 
(Fleury). 

Binswanger  macerates  the  dried  berries  in  cold  water,  then  crushes 
and  presses  them.  When  the  juice  evaporated  to  an  extract  is  ex- 
hausted with  alcohol,  the  alcoholic  extract  treated  with  water,  the 
portion  containing  the  tannin,  which  remains  undissolved,  again 
dissolved  in  warm  alcohol,  and  this  solution  left  to  evaporate,  crystals 
of  rhamnin  separate  out.  —  The  expressed  juice,  when  left  to  stand, 
also  deposits  crystals  of  rhamnin.  It  collects  on  the  surface  of  the 
juice  during  fermentation,  but  is  less  pure  than  that  obtained  from  the 
expressed  residue  (Fleury). 

Properties.  —  Small  pale  yellow  granules  arranged  in  cauliflower- 
like gioups;  rarely  needles  united  in  tufts  (Fleury).  Pale  yellow 
nodules  and  small  silky-shining  crystals  (Binswanger).  Not  volatile. 
—  Tasteless  (Binswanger),  has  a  faint  peculiar  taste  (Fleury). 

Decompositions.  When  heated^  it  melts,  decomposes,  and  leaves  com- 
bustible charcoal  (Binswanger).  —  It  dissolves,  with  dark  brown  colour 
in  hot  nibHc  acid;  if  the  heat  be  continued  the  solution  quickly  assumes  a 
pale  yellow  colour,  and  leaves  on  evaporation,  a  crystalline  mass  soluble, 
for  the  most  part,  in  water,  and  a  bitter  yellow  powder,  probably  picric 
add.  Water  added  to  the  highly  concentrated  nitric  acid  solution  throws 
down  (while  oxalic  acid  remains  dissolved)  short  yellow  needles  united 
in  fern-like  groups,  sparingly  soluble  in  cold,  more  soluble  in  hot  water, 
and  not  precipitated  by  metallic  salts.  The  needles  are  decolorised  by 
acids,  but  are  obtained  otherwise  unaltered  on  evaporating  the  acid 
solution.  They  dissolve  in  alcohol  and  in  ammonia,  witn  saffron- 
yellow  colour,  and  crystalliso  from  the  latter  solution,  an  amorphous 
mass  likewise  remaining  (Fleury).  Rhamnin  is  not  fermentable 
(Fleury). 

Rhamnin  is  nearly  or  quite  insoluble  in  cold  water^  in  boiling  water 
it  swells  up  and  takes  up  a  large  quantity  of  water.  —  It  dissolves  in 
cold  oil  of  vitriol  and  in  cold  concentrated  hydrochloric  acid^  with 
saffron-yellow  colour,  and  is  precipitated  by  water.  Dissolves  in  hot 
dilute  sulphuric  acid  and  crystallises  on  cooling.  —  Dissolves  in 
aqueous  ammonia  and  potash  with  saffron-yellow  colour,  not  purple-red 
(Binswanger),  also  in  alkaline  carbonates,  and  is  precipitated  by  acids. 


RHAMNOCATHARTIN.  81 

The  sweet  alkaline  solutions  leave,  when  evaporated,  brown  shining 
masses  which  become  slightly  moist  on  exposure  to  the  air,  and 
colour  water  strongly  (Fleuiy\ 

Rhamnin  dissolves  sparingly  in  cold,  easily  in  boiling  cUcoholy  but  is 
insoluble  in  ether. 


6.  Ehamnocathartin. 

Hubert.    J.  Chim.  med.  6,  198 ;  Br.  Arch.  34,  142  ;  Bepert.  35,  293. 
P.  L.  WmCKLER     Jahrb.  pr.  Pharm.  19,  221 ;  24,  1. 
BmswAKGER.    Repert.  104,  54. 

The  uncrystallisable  bitter  principle  of  the  berries  of  Rhamnus 
catharticus  (oomp.  p.  80). 

Pr^paratum.  1.  The  berries  are  crushed,  strained,  and  pressed,  the 
juice  is  evaporated  to  an  extract;  this  extract  is  exhausted  with 
alcohol  of  80  per  cent.;  the  tinctures  are  treated  with  animal  charcoal ; 
and  the  alcohol  is  distilled  off.  On  exhausting  the  residue  with  cold 
alcohol  of  98  per  cent.,  treating  the  strongly  bitter  brownish  tincture 
with  animal  charcoal,  and  evaporating,  coloured  rhamnocathartin 
remains ;  it  must  be  dissolved  in  3  pts.  alcohol  of  80  per  cent.,  and 
the  solution  mixed  with  8  or  10  times  its  volume  of  ether.  After  the 
substances  thereby  predpitated  have  completely  settled  down,  the  clear 
ether-alcoholic  solution  is  decanted,  decolorised  with  animal  char- 
coal, and  evaporated  (WincMer).  —  2.  The  juice  of  the  ripe  berries  is 
evaporated  to  an  extract ;  this  extract  is  exhausted  with  hot  alcohol, 
the  tincture  evaporated,  and  the  residue  mixed  with  w^ter,  which 
separates  yellow-green  pulverulent  rhamno-tannic  add.  The  filtrate 
shaken^up  with  coarsely  pounded,  puiified  bone-charcoal,  as  long  as  it 
retains  any  bitter  taste,  yields  rhamnocathartin  to  the  charcoal ;  and 
on  washing  this  charcoal  with  cold  water,  drying,  treating  it  with  hot 
alcohol,  and  evaporating  the  tincture,  the  rhamnocathartin  is  left 
behind  (Bmswanger). 

Properties.  Translucent  amorphous,  yellowish,  brittle  mass  which 
may  be  rubbed  to  a  yellow  powder.  Emits  a  peculiar  smell  when 
rubbed.  Tastes  bitter  and  very  repulsive  (Wincfaier),  and  irritating 
(Binswanger).    Neutral.    Tolerably  permanent  in  the  air. 

When  Jieatedj  it  melts  to  a  yellow  oil,  turns  brown,  gives  off  in- 
flammable vapours,  and  leaves  combustible  charcoal  fWinckler).  With 
nitric  acid,  it  yields  a  large  quantity  of  picric  acid  (Winckler^.  —  It  is 
not  decomposed  during  the  fermentation  of  the  juice  (Hubert). 

Soluble  in  all  proportions  in  water  (Winckler).  Insoluble  in  cold, 
somewhat  soluble  in  boilmg  water,  to  which  it  imparts  a  very  bitter 
taste,  while  the  remainder  melts  and  adheres  to  the  sides  of  the  vessel. 
The  hot  solution  becomes  turbid  on  cooling  (Binswanger).  The 
aqueous  solution  is  coloured  brownish  gold-yellow,  without  precipita- 
tion, by  ammonia,  the  fixed  alkalis,  and  basic  acetate  of  lead,  and 
becomes  colourless  again  on  addition  of  acids.  It  colours  sesqui^ 
chloride  of  iron  dark  brown-green  (Winckler). 

Rhamnocathartin  dissolves  in  all  proportions  in  alcohol,  but  is  in 
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soluble  in  ether  (Binswanger,  Winckler).    It  dissolyes  in  ether^alcohol 
(Winckler). 

Olucosidea  with  24  at.  Carbon  m  the  Copula. 

Globiilarin. 

G.  P.  Walz.    N.  Jdhrh.  Pharm.  7,  1 ;  further  13,  281. 

The  bitter  principle  of  the  leaves  of  the  OlobuUxria  Ah/pmij  known 
in  commerce  by  the  name  of  false  senna  leaves. 

Preparation.  The  leaves  are  exhausted  by  digestion  in  alcohol  of 
sp.  gr.  0*85 ;  the  alcohol  is  distilled  from  the  tinctures ;  the  residue 
suspended  in  water  is  digested  for  some  time  and  nearly  at  the  boihng 
heat,  with  levigated  Utharge;  the  liquid  filtered;  and  the  filtrate  slowly 
evaporated  over  the  water-bath.  The  residue  is  treated  with  ether  to 
remove  yellow  colouring  matter,  then  dissolved  in  water,  and  mixed 
with  tannic  acid,  which  precipitates  the  greater  part  of  the  globularin 
in  white  flocks,  which  cake  together  to  a  resin,  whilst  another  portion 
remains  dissolved  and  may  be  precipitated,  though  not  completely,  by 
saturation  with  ammonia.  The  precipitate  formed  by  tannic  acid  is 
dissolved  in  alcohol ;  the  solution  mixed  with  levigated  litharge,  and 
heated  nearly  to  the  boiling  point  for  several  days,  with  frequent 
ag^itation ;  and  the  filtrate,  after  complete  precipitation  of  the  tannic 
acid,  is  evaporated  to  diyness,  globularin  then  remaining.  Part  of 
the  globularm  is  precipitated  during  the  digestion  of  the  a<|ueous  solu- 
tion of  the  alcoholic  extract  with  litharge,  and  may  be  dissolved  out 
from  the  precipitate  by  alcohol.  It  is  obtained  in  the  solid  state  by 
evaporating  the  alcohol,  and  freed  from  globularesin  by  washing  with 
ether.  —  The  leaves  after  exhaustion  with  alcohol,  still  contain  globu- 
larin, which  may  be  obtained  by  boiling  them  with  water,  precipitating 
the  decoction  with  neutral  and  basic  acetate  of  lead  successively, 
freeing  the  filtrate  from  lead,  neutralising  with  carbonate  of  soda,  and 
precipitating  with  tannic  add.  From  this  precipitate  globularin  is 
obtained  as  above. 

Properties.    White  powder  having  a  bitter  taste. 

Walz. 

60  C 360    ........    67-82    ........    6688 

44  H 44    701    6-68 

28  O „ 224  86-67  36-49 

0»H«0»  628  100*00  10000 

Walz  calculates  tlie  mean  of  his  analyses  incozrectlj. 

Decofnpoations.  1.  B«r»w  without  residue  on  platinum-foil.  —  2.  Its 
aqueous  solution  mixed  with  sulphuric  acidj  becomes  turbid,  deposits 
white  resinous  globules,  and  is  completely  resolved  by  boiling  into 
globularetin  (xv,  38)  and  paraglobularetin,  which  separate,  and  sugar, 
28-6  pts.  sugar  being  obtained  to  100  pts.  globularetin  (supposing  that 
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this  sugar  redaoes  ihe  same  quantity  of  oaprio  oxide  from  an  aUoJine  solution  as  cane> 

sugar  [or  glucose?  Er.])    According  to  Walz,  the  reaction  is  : 

0»H<*0»  -  (?m}*0^  +  (?<ff  »08  +  CWH>*0»  +  2H0. 

An  alcoholic  solution  of  globularin,  not  quite  pure,  acquired,  by 
keeping  for  some  months,  an  agreeable  odour  of  pine-apples,  and 
yielded,  by  boiling  with  water,  a  milky  distillate  from  wmch  ether 
extracted  a  fragrant  oil.  This  globularin  yielded  by  boiling  with  acids 
the  same  products  as  the  pure  substance,  together  with  a  fragrant 
resin. 


Aj)pendix  to  Globulartiu 

1.  Globnlaresin. 

G.  F.  Walz.     N.  Jakrh.  Pharm.  13,  281. 

The  fragrant  resin  of  OloHmlaria  Alypum. 

From  the  alcoholic  extract  of  the  leaves,  water  extracts  globularin, 
while  globnlaresin  remains.  The  residue  is  dissolved  in  alcohol,  and 
the  filtrate  precipitated  with  water.  —  Extracted  from  globularin  by 
ether,  in  the  process  of  preparing  that  substance  (p.  82). 

Olive-green,  transparent,  kneadable  mass,  having  the  odour  of 
globularia  leaves. 

Wak. 

40  C 2^10    59-40    59-96 

86  H 36    8-91     908 

16  O 128     31'69     3102 

C«H»Oi»  404    10000    100-00 

Walz,  by  an  incorrect  calculation,  arriyes  at  the  formula  0<*H^0^  (Kr). 

2.  Olobularitannic  Acid. 

G.  F.  Walz.    N.  Jakrh.  Pharm.  13,  287. 

The  yellow  colouring  matter  of  the  leaves  of  Olobularia  Alypum^ 
known  only  in  alcoholic  solution  and  as  a  lead- salt. 

Precipitated  from  the  aqueous  solution  of  the  alcoholic  extract  by 
digestion  with  litharge  in  the  manner  already  described  (p.  82). 

The  precipitate  is  triturated  with  alcohol,  and  decomposed  by 
dilute  sulphuric  acid ;  and  the  greenish  brown  filtrate,  after  being 
shaken  up  with  a  small  quantity  of  carbonate  of  lead,  is  precipitated 
with  an  alcoholic  solution  of  neutral  acetate  of  lead.  This  process 
yields  globularitaunate  of  lead. 

An  alcoholic  solution  of  globularitannic  acid,  neutralised  with 
ammonia,  colours  ferric  hydroclilorate  dark-green,  and  forms  dirty 
green  precipitates  with  sulphate  of  copper,  mercurous  nitrate  and  oxide 
of  silver. 

G  2 
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Lead'taU  at  100*.  Walz. 

16  C  96     21-62  21-62 

12  H 12     2-70  2-51 

14  O 112     25-23  26-62 

2PbO   224    50-45  50-25 


Qi6Hi20M,2PbO 444    10000    10000 

With  oil  of  vUrioly  it  forms  a  brown  solution,  from  which  water 
throws  down  brown  flocks.  —  It  is  not  altered  by  hydrochloric  acid;  but 
nitric  acid  of  sp.  gr.  1-48  dissolves  it  with  evolution  of  red  vapours. 

It  dissolves  in  ammonia  and  in  potash^  and    is   precipitated  by 

acids. 


Saponin. 

Gehlen.    Berl.  Jahrb.  1804,  112. 

ScHRADER.     A.  Gehl.  8,  548. 

BucHHOLZ.     Taschenb,  1811,  38. 

Pfapf.     System  der  Materia  medica,  2,  110. 

Bley.    N.  Tr.  24,  1,  102 ;  AnnPharm.  4,  283.  —/.p-.  Cliem.  1, 156.  — 

N.  Br,  Arch.  37,  82. 
Trommsdorpf.    N.  Tr.  24,  2,  28. 
Ddlong.     J.  Pharm.  13, 567. 

Henry  &  Boutron-Charlard.    J.  Pharm.  14,  249. 
BussY.     Ann.  Chim.  Phys.  51,  390 ;  J.  Pharm.  19,  1 ;  Ann,  Pharm.  7, 

168;  Schw.  68,  81. 
Fremy.     Ann.  Chim.  Phys.  68,  101 ;  Ann.  Pharm,  15,  187 ;  J.  pr.  Chetn. 

3,  893. 
QuBVEKNE.    J. PJiarm.  22,  460 ;  abstr.  AnnPharm.  20,  34,  —  J.  Pharm. 

23,  270. 
Malapert.     N.  J.  Pharm.  10,  339. 
Le  Beup.     Compt,  rend.  31,  652 ;  J.pr.  Chem.  51,  471. 
ScHARUNG.     Ann  Pharm.  74,  351. 
BocHLEDER  &  ScHWARZ.     Wien.  Akad.  Ber.  11,  335 ;  J.  pr.  Chem.  60, 

291;   abstr.  Ann.   Pharm.   88,   356;   Lieb.  Kopp.  Jahresb.   1853, 

554. 
BoLLEY.     Ann.  Pharm.  90,  212;  abstr.  J.  pr.  Chem.  63,  92.  —  Ann. 

Pharm.  91,  117  ;  abstr.  J.  pr.  Chem.  63,  253. 
A.  OvERBEOK.    N.Br.  Arch.  77, 134. 
Th.  Crawfurd.     Pharm.  Vierteljahrsschrifiy  6,  361. 
Tr.  Rochleder  &  v.  Payr.  Wien.  Akad.  Ber.  45,  7 ;  Chem,  Centr.  1862, 

177. 

Sources  and  History.  Occurs  in  plants  of  various  natural  families, 
especially  in  the  SUenece  (Handbuch,  viii.  Phytochem,  33).  —  In  the  root 
and  herb  of  Saponaria  officialis.  Designated  by  Schrader  as  Saponin^  by 
Dulk  as  imtating  extractive  matter  {kratzender  Extractivstoff),  B-espect- 
ing  Osborne's  principle  of  Saponaria,  seo  p.  91.  —  In  the  root  of  Gypsophila 
Struthium,  as  formerly  suspected  by  Wahlenberg ;  the  substance  thence 
obtained  was  called  Struthiin  by  Bley,  but  recognised  by  Bussy  as 
saponin.  —  In  Agrostemma  Gitliago  (Malapert),  constituting  ScharUng's 
Gtthagtn.     The  root,    cotyledons  and  ovaries  of  this  plant  contain 
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saponin,  the  quantity  increasing  till  the  seed  ripens ;  the  stalks,  leaves, 
and  calices  do  not  contain  saponin  (Malapert).  The  seeds  contain 
0*9  p.c.  saponin,  but  the  basic  substance  agrostemmmey  existing,  according 
to  Schulze  (N.  Br.  Arch.  55,  298,  and  56,  163)  in  the  seed-shells,  is  not 
to  be  found  there  (Crawfurd).  —  In  the  bark  of  Quillaia  Saponaria 
{Handbnchj  viii.  Pkytochem.  15),  (forming  Henry  &  Boutron's  aa^id  prin- 
ciple^ Bley's  QuUUxiin)  (Le  Beirf) ;  also  in  the  bark  of  Monina  Polystachya 
{Handbuch,  loc.  cit.  42),  described  by  Mouchon  (iV.  Br.  Arch.  10,  178) 
as  Montnifij  recognised  by  Le  Beuf  as  saponin.  In  the  monesia-bark 
of  ChrysophyUum  glycyphleum  {Handbuchy  loc.  cit.  63),  Derosne, 
Henry  &  Payen  (J.  Pharm.  27,  28)  found  Mmesin^  which  is  identical 
with  saponin.  —  In' the  following  Silence:  Dianthus  Caryophyllus^  B. 
Carthusianorum^  D.  Ccesius,  and  D.  prolifer  ;  Lychnis  chalcedonica,  L.  ves- 
pertina  and  L.  Flos  Cuculi.  Silene  inflata  and  S.  nutans  contain  saponin, 
the  latter  considerable  quantities  of  it,  but  not  in  the  seed  (Malapert). 
—  In  the  root  of  Anagallis  arvensis  and  A,  ccerulea  (Malapert). 

Senegin  or  Polygalin,  discovered  by  Gehlen,  in  the  root  of  Polygala 
Senega,  which  was  associated  with  saponin  by  Buchholz  and  Pfaff, 
minutely  examined  by  Quevenne,  who  named  it  acide  polygalique,  and 
compared  it  with  saponin,  is,  according  to  Bolley,  probably  identical 
with  saponin.  But  bolley  did  not  foflow  Quevenne's  mode  of  pre- 
paration, and  moreover,  did  not  operate  on  pure  senegin.  For  this 
reason  the  two  bodies  are  here  treated  as  distinct,  although  the 
identity  of  their  decomposition-products  is  regarded  as  established. 
Peschier's  polygalic  acid  (Repert.  11,  2  ;  12,  430 ;  13,  457)  was  perhaps 
maUc  acid.  The  nature  of  Reinsch's  polygamarin  (Repert.  67,  305)  from 
Polygala  amara  remains  to  be  determined  by  further  investigations. 

The  fruit  of  the  horse-chestnut  (Handbttch,  viii,  Phytochem.  25)  con- 
tains saponin,  according  to  Fremy,  also  according  to  Tipp  (Pharm. 
Vierteljahrsschr.  8,  19) ;  according  to  Rochleder  (Handhuch,  viu, 
Phytochem.  26),  it  contains  a  substance  resembling  saponin.  Malapert 
found  saponin  in  the  ovaries  during  the  flowering  season,  in  the 
pericarp  of  the  fruit,  immediately  after  the  fall  of  the  petals ;  only  a 
trace  in  the  pericarp  of  the  ripe  fruit. 

Saponin  is  contained  in  Arnica  montana  (Handbuch,  loc.  cit  66)  ac- 
cording to  Buchholz;  in  Arum  maculatum  (loc.  cit.  83),  according  to 
Enz  (Pharm.  Viertelj.  81,  27) ;  in  Capsella  Bursa  Pastoris  (Handbvch, 
loc.  cit.  38),  according  to  Daubrawa  (Pharm.  Viertelj,  3,  337) ;  in  the 
bark  of  Gymnoclodeis  canadensis^  according  to  Braconnot  (Ann.  Chim. 
Phys.  50,  382  ;  Handbuch,  loc.  cit.) ;  in  the  root  of  Polypodium  vulgartj 
according  to  Pfaff.  Wahlenberg  suspects  its  existence  in  the  fruit  of 
Sapindus  Saponaria  (Handbuchy  loc.  cit.  26),  S.  laurifoUus  and  S.  rigidus; 
Rochleder  &  Schwarz  suppose  it  to  exist  in  the  fruit  of  Pircunia  abyssi" 
nicoj  and  in  many  plants  of  the  sapindaceous  and  mimoseous  orders. 

The  irritating  extractive  matter  (kratzender  Extractivstojf)  found  by 
Hiinefeld  (J.  p\  Chem.  7,  57)  in  the  root  of  the  cowslip.  Primula  veria 
(Handbuchy  he.  cit.  63),  is  perhaps  identical  with  saponin. 

Preparation.  A.  From  the  root  of  Saponaria  or  of  Gypsophila 
Struthrum.  1.  The  chopped  root  is  exhausted  with  boiling  alcohol  of 
sp.  gr.  0*824 ;  the  filtrate  is  cooled ;  and  the  deposit  of  saponin  which 
separates  after  24  hours  is  collected,  washed  with  ether  and  alcohol, 
and  dried  at  100°  (Rochleder  &  Schwarz).  Overbeck  treats  the  alooholio 
solution  with  animal  charcoal.  -^  Schrader  exhausted  the  aqueous  extract  with  warm 
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alcoholf  or  the  alcoholic  extract  with  water.  —  If  the  root  be  boiled  with  weak 
spirit,  the  decoction  concentrated  and  mixed  with  absolute  alcohol,  saponin  is  ob- 
tained, contaminated  with  gmn  or  sugar 2.  The  COarsely-pounoed  rOOt  is 

freed  by  ether  from  resin  and  fat,  then  boiled  with  alcohol,  and  the 
flocks  which  separate  on  cooling  and  concentration  are  collected  (Bley 
k  Bossy). 

B.  From  QuiUom-harh.  This  is  the  best  material  for  preparing  saponin  for 
technical  purposes  (Le  Beuf).  The  same  process  as  in  A.  1  (L^  Beuf) ;  or 
the  aqueous  extract  is  boiled  with  alcohol ;  the  liquid  is  filtered  at  the 
boiling  heat,  and  the  white  flocks  which  fall  down  on  cooling  and  con- 
centration are  purified  by  solution  in  alcohol,  with  aid  of  animal 
charcoal  (Henry  &  Boutron,  Bley). 

C.  JBrom  the  seeds  of  the  Corn-cockle  {Agrostemma  Qithago).  —  1.  The 
coarsely  pulverised  my  seeds  are  freed  from  fixed  oil  by  repeated 
exhaustion  with  ether,  then  by  once  exhausting  with  cold  alcohol  of 
92"^  TraUes ;  the  residue  is  boiled  several  times  with  alcohol  of  84  Tr. ; 
the  liquid  filtered  at  the  boiling  heat,  and  the  saponin  which  separates 
on  cooling  is  collected,  an  additional  quantity  being  obtained  by 
mixing  the  mother-liquor  with  absolute  alcohol.  The  whole  of  the 
saponin  thus  obtained  is  dissolved  in  water ;  the  solution  is  filtered  to 
separate  vegetable  gelatin,  then  precipitated  with  neutral  acetate  of 
lead;  the  precipitate  removed;  the  nitrate  precipitated  with  basic 
acetate  of  lead ;  the  latter  precipitate,  after  thorough  washing,  decom- 
posed under  water  by  hydrosulphuric  acid ;  and  the  limpid  filtrate 
evaporated  to  dryness,  or  precipitated  with  absolute  alcohol  (Scharling). 
—  2.  The  aqueous  extract  of  the  seed  is  precipitated  with  sulphate  of 
copper ;  hycu'osulphuric  acid  is  passed  through  the  filtrate ;  the  hquid 
again  filtered,  then  digested  with  carbonate  of  baryta ;  the  resulting 
baryta-salts  precipitated  by  alcohol  and  separated  by  filtration;  and  the 
filtrate  either  strongly  concentrated — in  which  case  the  saponin  is  to 
be  precipitated  by  absolute  alcohol,— or  evaporated  to  diyness,  and  the 
residue  boiled  with  alcohol  of  93°  Tr.  Saponin  thus  prepared  con- 
tains a  small  quantity  of  baryta  (Scharling). — 3.  Crawfurd  digests 
the  pulverised  seeds  with  warm  aqueous  alcohol,  evaporates  the  liquid 
to  a  syrup,  mixes  it  with  wood-charcoal,  and  dries  it  completely. 
The  saponin  is  extracted  from  the  residue  by  boiling  with  alcohoL 

D.  From  Horse-chestnuts.  The  pulverised  seeds  are  exhausted  with 
cold  alcohol,  and  the  alcohol  is  distilled  off  from  the  tinctures.  The 
yellowish  jelly  which  remains  consists,  for  the  most  part,  of  saponin, 
mixed  with  fat,  a  bitter  crystaUisable  substance,  and  yellow-colouring 
matter ;  the  fat  may  be  removed  by  exhaustion  with  ether  (Premy). 

Purgation.  Saponin  prepared  from  Qypsophxla  by  the  first  process 
is  sometimes  contaminatea  with  foreign  substances,  probably  in  con- 
sequence of  a  peculiar  constitution  of  the  root,  not  indicated  by  any 
alteration  of  its  outward  appearance,  in  consequence  of  which  the 
analvsis  shows  too  small  an  amount  of  carbon  and  of  hydrogen.  It  is 
purined  by  dissolving  it  in  the  smallest  possible  quantity  of  water, 
and  adding  baryta-water,  which  precipitates  saponm-baryta,  leaving 
the  foreigii  substances  in  solution.  The  white  precipitate  is  washed 
with  baiyta- water  and  dissolved  in  water ;  on  passing  carbonic  acid 
through  the  solution  and  heating  it,  carbonate  of  baryta  separates 


SAPONIN.  87 

ont,  and  after  its  removal  the  saponin  may  be  precipitated  by  ether- 
alcohol  (Rochleder  &,  v.  Payr). 

Properties.    White,  non-crystalline,  friable  powder  (Bussy,  Henry 
&  PhsBon,  Overbeck).    Colourless  (Rochleder  &  Schwarz) ;  yellowish 

white  (Quevenne).  By  jjrecipitation  of  the  concentrated  aqueous  solution  with 
alcohol,  it  is  obtained  as  a  white  starch-like  mass ;  but  when  the  tdcohol  is  eyaporated, 
it  dissolyes  in  the  residual  water  to  a  syrup  which  dries  up  to  a  tough  horny  mass 

(Orawfurd,  Scharling).  Inodorous  (Henry  &  Plisson);  has  a  peculiar 
aromatic  odour  (Quevenne);  inodorous  when  diy;  the  aqueous  solu- 
tion has  a  repulsive  odour  (Scharling),  The  dust  excites  violent 
sneezmg.  Saponin  tastes  sweetish  at  first,  then  burning  and  biting, 
and  produces  a  persistent  scratching  sensation  in  the  throat.  —  A  drop 
of  the  aqueous  solution  introduced  into  the  eye  produces  violent 
burning  pain  and  dilatation  of  the  pupil  (Scharling).  NeutrsJ  to  vege- 
table colours.  According  to  Qneyenne  it  has  an  acid  reaction.  Acts  poison- 
ously  on  the  smaller  animals  (Scharling). 

CalculaHan  according  to  Bochleder  &  Schwarz. 

24  C  144    6217 

20  H  20    7-24 

14  O  112    40-59 


0«H»0"    276    10000 

Ccdculaiiona  according  to  According  to 

Orerbeck.  Bolley. 

42  C 252    47-54        86  C 216    4954 

88  H    88    7-16        28  H    28    642 

80  0 240    45-80        24  0 192    4404 

C«H»0» 630    10000        0»HMO** 436    10000 

CalculaHont  according  to  Bochleder  &  r.  Fayr. 
€U  100*.  at  100^,  in  vacuo. 

128  0 768    52-97        128  0 768    68-80 

106  H   106    7-31        105  H 105    729 

72  O    576    89-72  71  0 568    8941 

aass}W072 1450    10000        C^OHiaon 1441    10000 

Bussy.  Bochleder        Orerbeck.  Bolley.  Orawfurd. 

&  Schwarz.  mean,  mean, 

at  100'.  at  100'. 

0 50-0    52-54    46-81    4910    5072 

H    7-4    7-26    7-61    6-88 744 

0 42-6    40-20    46-68     4402     4184 

100-0    10000    100-00    100-00     10000 

Bochleder  &  y.  Fayr. 
at  100^  at  IW  Ml  vacuo, 

mean.  mean. 

C 52-64    53-17 

H    7-37    7-57 

O    39-99    89-26 


10000    10000 

The  saponin  of  Bochleder  &  Boharws  stiQ  contained  small  quantities  of  resia  and 
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products  of  deoomposition.  Bolle/a  saponin  contained  about  1  p.  c.  ash,  which 
18  deducted.  One  sample  of  saponin  examined  by  Bochleder  &  Schwarz  contained 
4*3  p.  c.  ash.  In  the  other  specimens  the  amount  of  ash  is  not  stated.  Bochledor 
formerly  regarded  the  discrepancies  in  the  analyses  as  the  result  of  alterations  which 
the  saponin  undergoes  in  drying;  but  he  now  regards  saponin  containing  the 
smaller  amoimt  of  carbon  as  impure  ;  v.  Payr,  also  found  in  saponin,  before  puri- 
fication with  baryta-water,  48*7  p.  c.  0.  and  6*9  H.  Bespecting  the  formula  see 
Decomposition  5.  —  Saponin  is  here,  on  the  ground  of  Bolley's  formula  for  sapogenin 
(xT,  63),  enumerated  among  the  gluoosides  with  24  at.  C,  although  BocUeder 
&  Y.  Payr's  inrestigation  assigns  to  it  another,  but  still  undetermlnod  position. 

Decompositions.  1.  Saponin  subjected  to  dry  distillation  swells  up 
and  gives  off  a  large  quantity  of  acid  empyreumatic  oil  (Bussy).  — 
2.  Aqueous  saponin  absorbs  oxygen,  and  becomes  turbid,  giving  off 
carbonic  acid  and  depositing  white  elastic  flocks  (Schrader,  Braconnot). 
When  the  solution  is  repeatedly  evaporated  it  becomes  darker  (Buchholz).  Alcoholic 
saponin  set  aside  for  a  year  in  a  loosely  covered  vessel  once  yielded  needles  which 

burnt  away  without  ash 3.  With  oil  of  vitriol  it  forms  a  reddish-yellow 

solution,  changing  to  bright  red  and  ultimately  to  violet-red  (Quevenne). 
It  imparts  to  oil  of  vitriol  a  red-colour  changing  to  violet-red  when 
heated,  and  finally  becomes  charred  (Bley\  —  4.  Saponin  dissolved  in 
12  pts.  of  chlorine-water  forms  a  brown  turbid  liquid,  which  in  the  course 
of  12  hours  deposits  white  flocks  soluble  in  alcohol  (Buchholz, 
Braconnot).  Tincture  of  iodine  does  not  alter  aqueous  saponin  (Bley). 
—  5.  By  dilute  mineral  acids,  saponin  is  decomposed,  slowly  in  the 
cold,  more  quickly  when  heated,  into  sapogenin  (xv,  53)  and  a  carbo- 
hydrate (Overbeck,  Rochleder  &  Schwarz).  Saponin  from  horse-chest- 
nuts, heated  with  hydrochloric  acid  or  subjected  to  the  action  of  the 
electric  current,  deposits  sapogenin  immediately,  and  when  merely  set 
aside  with  hydrochloric  acid  it  deposits  that  substance  after  a  while, 
whereas  saponin  from  Saponaria  yields  sapogenin  only  when  heated 
(Fremy).  —  Saponin  dissolves  completely  in  cold  concentrated  hydro- 
chloric acid,  without  tumefaction,  the  solution  not  yielding  any 
precipitate  on  addition  of  water.  When  boiled  with  equal  quantities 
of  water  and  hydrochloric  acid,  it  likewise  dissolves  without  forming 
any  gelatinous  precipitate,  but  on  addition  of  water,  deposits  white 
flocks  of  sapogenin  (Quevenne).  Saponin  and  sapogenin  react  in  the 
same  way  with  hydrochloric  acid  (Bolley).  Acetic  acid  acts  like 
hydrochloric  acid,  though  more  slowly,  so  that  saponin  cannot  be 
freed  from  admixed  ash  by  solution  in  alcoholic  acetic  acid. 

Formulae  for  the  reaction:  a.  according  to  Rochleder  &  Schwarz, 
who  regard  the  decomposition-product  as  identical  with  chinovin : 

h.  According  to  Overbeck : 

C«H»0»  =  (P'^My  +  OMHMQ"  J 

c.  According  to  Bolley : 

2C'8HW0»  +  lOHO  «  0"H"OM  +  4/CPm^^OK 

On  the  carbo-hydrate  thus  produced,  see  xv.  348,  and  below. 

Saponin  when  decomposed  by  acids,  is  capable  of  yielding  various 
products  of  decomposition,  according  as,  of  the  6  at.  carbohydrate 
which  it  contains,  two,  more  than  two,  or  the  whole  are  separated. 
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Of  these  products,  the  'former  are  obtained  by  the  action  of 
aqueoas  acids,  but  complete  decomposition  is  produced  only  by  the  action 
of  alcoholic  hydrochloric  acid  (Rochleder  &  v.  Payr).  According  to  this, 
only  the  ciystals  described  under  d  are  the  tine  sapogenin,  and  the 
body  described  at  page  53,  vol.  xv,  must  be  regarded  as  a  product  of 
imperfect  decomposition: 

a.  The  product  C*"H'*0'*,  obtained  from  saponin  by  elimination 
of  2  at.  carbohydrate,  is  perhaps  Fremy's  sesculic  acid  (xv,  54,  anal,  b.) 
as  it  agrees  in  amount  of  carbon  with  the  formula  C"°*H"0*'  (calc. 
67-25  p.  c.  C.  and  7*52  H.)  (Rochleder). 

h.  Saponin  purified  with  baryta- water  yields,  when  heated  with 
aqueous  hydrochloric  acid,  53*1  p.  c.  sugar  and  gelatiuous  flocks, 
which,  when  dried  at  100°  C,  contain,  on  the  average,  65  p.  c.  0.  and 
8*64  H.,  agreeing  nearly  with  the  formula  C*H*H)**  (calc.  62-66  p.  o.  0. 
8-09  H.).  In  this  case  the  decomposition  takes  place  chiefly  in  the 
maimer  shown  by  the  equation: 

C»»H'«0^  +  4H0  «  0"H«0»  +  4CWH"0» 

(calc.  49*62  p.  c.C«H«0'2).  Overbeck's  sapogenin  C»H"(F  (xv,  54) 
likewise  belongs  to  this  place  (Rochleder  &  v.  Payi). 

c.  By  prolonged  boiling  with  aqueous  hydrochloric  acid,  62*66  p.  c. 
sugar  and  a  jelly  C'^H'K)'*  are  obtained  (calc.  67*55  p.  c.  C.  8*61  H) : 

C»»H'<»05^  +  6H0  =  C®H:*»0"  +  6C?«ff  *0». 

(Calc.  59-8  p.  c.  C^H^^O".)  This  appears  to  be  the  composition  of  the 
sapogenin  analysed  by  Rochleder  &  Schwarz  (xv,  54,  b). 

d.  When  the  flocks  which  separate  on  boiUng  saponin  with  aqueous 
hydrochloric  acid,  are  dissolved  in  anhydrous  alcohol,  and  hydrochloric 
acid  gas  is  passed  for  several  hours  through  the  boiling  solution,  white 
crystals  C**H**0'  are  deposited,  produced  by  complete  resolution  of  the 
saponin  (Rochleder  &  v.  Payr) : 

OifflH^wQW  +  8H0  «  C*«H«08  +  6(75H'»0» 

These  crystals,  after  recrystallisation  from  alcohol  and  drying  at 
100°,  contain  on  the  average  75*78  p.  c.  C,  9*76  H.,  and  14*46  0  (calc. 
for  C»H«08,  7602  p.  c.  C,  950  H.,  and  14-48  0.).  They  are  insoluble  m 
water,  dissolve  sparingly  in  cold,  easily  in  hot  alcohol,  and  are  nearly 
insoluble  in  aqueous  potash.  From  the  easily  produced  solution  in 
alcoholic  potash,  aqueous  potash  throws  down  almost  the  whole  of  the 
compound  of  sapogenin  and  potash,  which  gives  up  its  potash  during 
washmg.    (Rochleder  &  v.  Payr.) 

The  carbohydrate  produced,  together  with  sapogenin,  is  insoluble 
in  alcohol  at  the  moment  of  separation,  and  is  converted  into 
dextroglucose  only  by  the  prolonged  action  of  hot  acids  (Rochleder 
&  V.  Payr).    See  the  precedmg  statements  (xv,  348). 

6.  Nitric  acid  of   sp.  gr.  1*33  dissolves  saponin  easily,  ^ves  off 

red  fumes,  when  heated,   and  deposits  a  sulphur-yellow  resin,  and 

afterwards  on  cooling,  white  pulverulent  mucic  acid.    Oxalic  acid  is 

likewise  formed.    (Crawfurd.)    The  solution  of  saponin  in  strong  nitric 

acid  deposits,  on  addition  of  water,  xyloidin  and  a  very  bitter  substance 

(Braconnot,  Ann.  Chim.  Phya.  52,  293).  (See  also  Bussy,  Henry  &  Plisson, 
Scharling,  Fxemy.) 


90    GLUCOSIDES  WITH  24  AT.  CARBON  IN  THE  COPULA. 

7.  When  saponin  from  horse-chestnuts  is  treated  with  potash-ley^  a 
compound  of  potash  with  a  yellow  colouring  matter  contained  in  the 
saponin  is  first  formed,  —  afterwards  sapogenin-potash  (eesculate  of 
potash),  from  the  solution  of  which  the  sapogenin  is  thrown  down  by 
acids  (Fremy).  Saponin  from  saponaria  treated  in  like  manner  does 
not  yield  sapogenin  (Fremv).  Aqueous  saponin  boiled  with  potash- 
ley,  then  mixed  with  hydrochloric  acid,  yields  a  white  tolerably  abundant 
non-gelatinous  precipitate  of  sapogenin  (Quevenne).  Saponin  mixed 
with  potash-ley  and  evaporated  turns  brown,  and  the  residue  forms 
with  water,  a  brown  solution  from  which  acids  do  not  precipitate 
Fremy's  SBSCulic  acid  (Rochleder  &  Schwarz).  By  the  action  of  potash 
upon  saponin,  a  finely  crystallised  acid  and  an  amorphous  substance 
are  obtained,  the  latter  being  resolved  by  hydrochloric  acid  into  two 
products  (v.  Payr  &  Rochleder,  Wien.  Akad,  Ber,  24,  42). 

8.  Saponin  boiled  with  an  alkaline  solution  of  cupric  oxidcj  throws 
down  a  small  quantity  of  cuprous  oxide  (Bolley).  According  to 
Scharling,  it  forms  with  cupric  sulphate  and  potash,  a  blue-green 
precipitate,  without  reducing  the  cupric  oxide. 

Combinations.  Dried  saponin  is  very  slightly  hygroscopic. 
(Scharling.)  —  It  dissolves  easily  in  water,  a  solution  containing 
YsVzr  o^  saponin,  forming  a  frothy  liquid  (Schrader,  Bussy  and  others). 
With  a  small  quantity  of  water  it  swells  up  to  an  opaque  hydrate, 
but  recovers  its  transparency  when  thoroughly  dry.  (Henry  & 
Plisson.) 

Aqueous  saponin  is  not  altered  by  cold  dilute  acida  (Bussy),  and 
does  not  unite  with  them. 

It  dissolves  sparingly  in  cold  aqueous  ammonia  onA  potash,  more  freely 
in  the  same  liquids  when  warm  (Bley).    Alkalis  and  lime-water  do  not 

erecipitate  saponin  from  its  aqueous  solution  (Bussy),  but  colour  the 
quid  yellow  (Buchholz,  Braconnot),  so  likewise  do  ammonia  (Dulong), 
and  carbonate  of  potash  (Trommsdorff). 

The  solution  of  1  pt.  saponin  in  4  pts.  water  throws  down  from 
haryta-water,  a  white  precipitate  soluble  in  excess  of  saponin  or  of 
baryta-water  (Bussy).  The  compound  is  insoluble  or  nearly  so  in 
baiyta-water,  but  dissolves  easily  in  pure  water  (Rochleder  & 
V.  Payr). 

Aqueous  saponin  does  not  precipitate  any  metallic  salt  (Braconnot). 

With  solution  of  neutral  acetate  of  lead  aqueous  saponin  forms  a 
gelatinous  precipitate.  On  boiling  the  filtrate,  a  further  precipitate  of 
pulverulent  character  is  obtained  which  swells  up  during  washing 
fRochleder  &  Schwarz).  The  precipitate  is  soluble  in  acetic  acid. 
(Buchholz.)  According  to  Braconnot  and  Bussy,  neutral  acetate  of 
lead  does  not  precipitate  solution  of  saponin. 

Basic  acetate  of  lead,  added  to  aqueous  saponin  throws  down  a 
copious  precipitate  (Bussy) ;  curdy  (Henry  &  Boutron). 

Ferric  chloride  colours  aqueous  saponin  pale  olive-green,  and  after 
some  time  throws  down  light  grey  flocks  (Buchholz). 

Alcoholic  saponin  does  not  precipitate  nitrate  of  silver  (Scharling). 

Saponin  dissolves  in  dilute,  more  easUy  than  in  strong  alcohol,  and 
is  insoluble  in  absolute  alcohol  (Schrader  and  others).  The  solution 
does  not  froth.  It  dissolves  in  400  pts.  absolute  alcohol  (Bley).  Its 
solubility  in  alcohol  is  increased  by  the  presence  of  hydrochloric  or 
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aoetic  add  (Biissy).    A  concentrated  aqueous  solution  of  saponin  is 
not  precipitated  by  alcohol  (Crawfurd). 

Saponin  is  insoluble  in  ether  and  in  volatile  oils.  It  does  not  pre- 
cipitate solution  of  gelatin  (Trommsdorff).  According  to  Braconnot 
and  Dulong,  it  precipitates  tincture  of  galls  in  greyish  yellow  flocks ; 
according  to  Scharling,  only  when  it  is  impure. 

Osborne's  Principle  of  Saponaria  qfficinalit.  —  Occurs  in  the  roots  only  before 
flowering  time.  Obtained  from  the  aqueous  decoction.  Whitish  radiate  needles, 
which  melt  at  a  moderate  heat.  Extremely  bitter.  Neutral.  —  Swells  up  and 
blackens  in  the  iire;  carbonised  hj  ail  of  mtrioL  —  Dissolves  in  less  than  2  pts. 
water  t  soluble  m  alcohol^  and  in  ether ^  insoluble  m  oil  of  turpentine  (Osborne, 
Amn.  FkU,  U,  802;  Kaetn,  Arch.  8,  298;  Serl.  Jahrb.  1827,  2,  147;  Berz.  Jah- 
reeher.  7,  269. 
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Gehlek.    Berl,  Jahrb.  1804,  112. 

J.  DuLONQ.    J.  Phann.  13,  567. 

Tbommsdorff.    N.  Tr.  24,  2,  28. 

QtjEVENNE.    J.  Pharm.  22,  460 ;  abstr.  Ann.  Pharm.  20,  34 ;  J.  Pharm. 

23,  270. 
BoLLET.    Arm.  Pharm.  90,  211;  abstr.  J.  pr.  Chem.  63,  92. — Ann. 

Pharm.  91,  117;  abstr.  J.pr.  Chem.  63,  253. 
W.  Procter,  jun.     Chem^News^  1861,  40;  Zeitschr.  Ch.  Pharm.  4,  153. 

Polygaliny  Aoide  polggalique.  Found,  together  with  resin,  by  Cbhlen  in  the  root 
of  Folggala  Senega,  and  described  as  a  substance  perfecUj  insoluble  in  water  toad 
ether,  but  soluble  in  alcohol.  ABsociated,  by  PfaiF,  who  called  it  hratzender  Sxtrao- 
Hvstoff,  and  by  Bucholz,  who  named  it  Senegin,  with  saponin,  which  is  soluble  in 
water.  Dtdong  was  not  able  to  obtain  Gehlen's  senegin,  but  he  prepared  from 
■enega-root  a  product  agreeing  with  Q«hlen's  resin,  which  he  designated  as 
mati^  aere,  agreeing  in  some  respects  with  saponin.  Pure  senegin  appears  to  haxe 
been  first  obtained  by  Querenne,  according  to  whom  it  ia  different  from  saponin, 
whereas  BoUey,  who  howeyer  did  not  follow  Querenne's  mode  of  preparation,  regards 
the  two  as  identical — ^According  to  A.  7ogel  (N,  Bepert,  6,  289),  picrolichenin 
(zT,  65)  ia  identical  or  at  least  iaomerio  with  senegin. 

Preparation.  From  Senega-root.  1.  The  root  is  exhausted  with 
cold  water ;  the  extract  concentrated,  and  filtered  from  the  separated 
flocks  containing  senegin  and  earthy  salts;  the  filtrate  precipitated 
with  neutral  acetate  of  lead;  the  liquid  again  filtered,  freed  from 
lead  by  hydrosulphuric  acid,  and  evaporated  to  an  extract ;  this  ex- 
tract exhausted  with  alcohol  of  36  ;  the  tincture  evaporated;  the 
residue  freed  by  ether  from  yellow  colouring  matter  and  fat,  then 
dissolved  in  water ;  the  solution  precipitated  with  basic  acetate  of 
lead,  and  the  precipitate  washed  and  decomposed  by  hydrosulphuric 
add.  Part  of  the  senegin  then  remains  with  the  sulphide  of  lead, 
while  another  portion  dissolves,  so  that :  a.  The  sulphide  of  lead  is 
collected  and  boiled  with  alcohol ;  b.  The  liquid  filtered  from  the  sul- 
phide of  lead  is  evaporated  to  dryness,  and  the  residue  is  boiled  with 
alcohol.  The  hot-filtered  tinctures  cooled  and  left  to  evaporate,  de- 
posit seneein,  which  may  be  purified,  if  necessary,  by  re-solution  in 
alcohol  and  treatment  with  animal  charcoal  (Quevenne).  Senega-root 
esliausted  with  water  still  yields  senegin  when  boiled  with  alcohol, 
the  tincture  depositing  the  senegrn  when  cooled  or  concentrated.    It 
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is  purified  from  fat  by  ether,  then  with  basic  acetate  of  lead,  as  above 

(Quevenne).  —  2.  Bolley  precipitates  the  aqueous  solution  of  officinal 

extract  of  senega  with  neutral  acetate  of  lead ;  collects  and  washes 

the  precipitate ;  decomposes  it  with  hydrosulphuric  acid ;  evaporates 

the  filtrate  to  dryness ;  boils  the  residue  with  alcohol ;  evaporates  the 

tincture ;  treats  the  residue  with  ether ;  dissolves  the  portion  not  taken 

up  by  the  ether  in  water ;  precipitates  the  solution  with  basic  acetate 

of  lead ;  decomposes  the  thoroughly  washed  precipitate  under  water 

with  hydrosulphuric  acid;  evaporates  the  filtrate;   and  purifies  the 

senegin  which  remains  by  repeated  solution  in  boiling  alcohol  and 

cooling.  Bollej  suppoees  this  process  to  be  the  same  as  that  of  Queyenne,  but  the 
two  methods  differ  in  this  respect,  that  Querenne  obtains  the  senegin  from  the  filtrate 
after  precipitation  with  acetate  of  lead,  whereas  Bolley  obtains  it  from  the  preci- 
pitate itself.      This  precipitatei  according  to  Quevenne,   contains  only  traces  of 

senegin  (Kr.) — 3,  The  pulverised  root  is  exhausted  with  alcohol  of  33°; 
the  greater  part  of  the  alcohol  is  distilled  off ;  the  residual  syrup  is 
freed  from  fat  by  ether :  the  deposit  fonned  after  standing  for  some 
time  is  collected  and  suspended  in  water ;  the  turbid  filtrate  is  mixed 
with  a  little  alcohol  which  facilitates  the  formation  of  a  precipitate ; 
and  the  liquid  is  left  to  itself  for  several  days.  The  deposit  which 
then  forms  is  collected  and  purified  by  solution  in  warm  alcohol  with 
help  of  animal  charcoal:  the  filtrate,  as  it  cools,  deposits  senegin. 
The  liquid  decanted  from  the  sediment  still  contains  a  small  quantity 
of  senegin,  which  may  be  obtained,  as  in  method  1,  by  precipitation 
with  basic  acetate  of  lead  (Quevenne).  —  4.  Pulverised  senega  root  is 
exhausted  with  a  mixture  of  2  pts.  alcohol  and  1  pt.  water,  the  tinc- 
ture is  concentrated,  and  the  residue  repeatedly  shaken  up  with  ether 
as  long  as  the  ether  becomes  coloured  by  it.  The  residual  syrup  set 
aside  for  some  tune  with  a  mixture  of  3  pts.  alcohol  and  1  pt.  ether, 
and  frequently  shaken,  deposits  senegin  as  a  nearly  colourless  pre- 
cipitate, which  is  to  be  washed  with  ether-alcohol,  pressed  between 
paper,  and  dried]  It  is  purified  by  solution  in  boiling  water,  precipita- 
tion with  ether-alcohol,  re-solution  in  boiling  alcohol,  and  decoloration 
with  animal  charcoal  (Procter). 

Older  processes.  G«hlen  treats  the  alcoholic  extract  of  senega-root  with  ether 
to  free  it  from  soft  resin,  then  with  water  to  remove  a  sweet  and  an  acrid  substance. 
Dulong,  in  repeating  this  process,  found  that  ether  dissolved  a  portion  of  the  extract^ 
and  water  the  rest ;  but  Trommsdorff  obtained  a  product  agreeing,  to  a  certain 
extent,  with  Gehlen's  senegin.  See  Dulong's  directions  for  preparing  the  resin  and 
the  acrid  extractive  matter  {J.  JPharm,  13,  572). 

Propaiies,  Senegin  which  separates  from  the  alcoholic  solution  on 
cooling,  is  a  white  powder;  when  obtained  by  evaporating  the  aqueous 
solution,  it  forms  opaque,  greenish-white  scales  (Quevenne).  Nearly 
white  powder  with  a  greyish  yellow  tint  (Bolley).  Permanent  in  the 
air.  Smells  like  saponin,  but  fainter.  Tastes  like  saponin,  which  it 
likewise  resembles  in  exciting  violent  sneezing,  even  in  the  smallest 
quantity.  Reddens  litmus  (Quevenne,  Gehlen).  Poisonous  (Que- 
venne). 
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So,  acoordiDg  to  BoUey ;  aocordmc  to  Queroime,  it  is  t?"ll**0^* ;  according  to 
Belffs  (iV.  Jahrh,  Pharm.  11,  356),  it  is  0»H»0".  —  Queyenne'e  analyses  have  been 
recalculated  on  the  supposition  that  he  took  C  =  76'5.  Bolley*s  senegin  contained 
1'  13  p.  c.  ash,  which  has  been  deducted  in  the  calculation. 

Decompositions.  1.  Slightly  decomposed  by  heating  to  200°,  com- 
pletely at  a  stronger  heat  (Quevenne).  —  2.  When  heated  on  platinum- 
foil  it  bums  with  a  smoky  flame,  leaving  a  light,  easily  combustible 

charcoal  (Quevenne).     Gbhlen's  senegin  does  not  melt  in  the  fire,  but  swells  up, 
takes  fire,  bums  with  a  smell  of  burnt  tartar,  and  leaves  charcoal.  —  3.  With  oil 

of  vitriol  it  behaves  like  saponin  [(Quevenne).  —  4.  When  senegin  is 
mffused  through  30  pts.  of  strong  hydrochloric  acid,  it  swells  up  like 
gum  tragacanth  ana  forms  a  greenish  jelly  of  sapogenin.  Boiling 
concentrated  hydrochloric  acid  carbonises  it  partially,  with  more  rapid 
formation  of  a  jelly ;  more  dilute  acid  gelatinises  it  only  on  boilmg 
(Quevenne).  An  aqueous  solution  of  senegin  beated  with  dilute  sul- 
phuric acid,  becomes  turbid,  deposits  white  flocks,  and  is  resolved  into 
sapogenin  and  a  sweet  substance,  which  reduces  cupric  oxide  in  alka- 
line solution  (BoUey).  The  aqueous  solution  is  not  altered  by  oxalic, 
citric,  or  acetic  acid  (Quevenne).  —  5.  Senegin  dissolves  witn  yellow 
colour  in  strong  nitric  acid,  the  solution  when  heated  yielding  oxalic 
add  and  a  pale  yellow  substance,  which,  after  washing  with  water, 
has  a  harsh  and  bitter  taste  (Quevenne).  With  nitric  acid  it  forms 
picric  and  oxalic  acids  (Procter).  It  forms  with  nitric  acid  a  turbid 
solution,  which  partly  coagulates  to  a  jelly  when  heated  (Gehlen.)  — 
6.  Aqueous  senegin  is  decomposed  by  boiling  with  caustic  potash^  and 
on  subsequent  addition  of  hydrochloric  acid  deposits  a  jelly  (Quevenne). 
—  When  boiled  with  an  alkaline  solution  of  cupnc  osnde,  it  exhibits  an 
indistinct  separation  of  cuprous  oxide. 

Combinations.  Senegin  dissolves  slowly  in  cold,  quickly  (more 
abundantly,  according  to  BoUey)  in  hot  water.  The  solution  froths  up 
strongly  when  agitated  (Quevenne).  According  to  Qehlen,  it  is  quite  insoluble 
in  water. 

According  to  Quevenne  and  Procter,  senegin  unites  with \ases, 
forming  the  salts  called  Polygalates.  Aqueous  senegin  does  not  expel 
carbonic  acid  from  alkaline  carbonates  or  hydrosulphuric  acid  from 
hydrosulphates,  even  with  the  aid  of  heat.  It  assumes  a  gi'eenish 
colour  when  neutralised  with  alkalis,  and  leaves  greenish  transparent 
films  when  evaporated  (Quevenne).  The  solution  of  senegin  in  soda- 
ley  is  precipitated  in  white  flocks  by  acids  (TrommsdoiS,  vid.  sup.). 
From  the  aqueous  infusion  of  senega-root,  senegin  may  be  precipi- 
tated by  acids,  but  it  redissolves  partially  during  washing  (Buchner, 
Repent.  88,  176). 

Baryta-water  added  to  aqueous  senegin  throws  down  a  copious  white 
precipitate,  but  the  solution  of  senegin  in  potash-ley  does  not  pre- 
cipitate chloride  of  barium  (Quevenne).  —  Senegin  forms  a  soluble 
compound  with  magnesia  (Quevenne). 

A  small  quantity  of  neutral  acetate  of  lead  produces  in  aqueous 
senegin  a  slight  turbidity,  wliich  disappears  on  the  addition  of  a  larger 
quantity.  The  compound  of  senegin  and  magnesia  forms  a  white 
precipitate  with  neutral  acetate  of  lead.  Aqueous  senegin  precipitates 
bctsic  acetate  of  lead  (Quevenne). 

Aqueous  senegin  forms  a  precipitate  with  mercurous  nitrate^  but  not 
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with  mercaric  chloride,  or  with  ferric,  cupric,  or  silver  salts,  not  even 
with  tartar-emetic. 

Senegin  is  more  soluble  in  aqueous  than  in  absolute  alcohol^  and 
more  in  hot  than  in  cold  alcohol  f  Gehlen,  Bolley).  It  dissolves  in  all 
proportions  in  boiling  absolute  alcohol,  and  partly  separates  out  on 
cooling  (Quevenne). 

It  is  insoluble  in  common  eiher^  acetic  etherj  and  oUsy  both  fixed  and 
volatile  (Gehlen,  Quevenne). 

Aqueous  senegin  forms  a  dirty  white  precipitate  with  tincture  ofgalb 
(Quevenne). 

Yellow  Colouring  matter  of  Senega.  When  the  aqueous  extract  of 
senega  is  precipitated  by  basic  acetate  of  lead,  the  nitrate  evaporated 
after  being  freed  from  lead  by  hydrosulphuric  acid,  and  the  residue 
treated  with  ether,  the  ether  taKes  up  a  yellow  colouring  matter,  which 
remains  behind  on  evaporation.  — Yellow-brown  scales,  which  melt  at 
160°,  are  inodorous  and  very  bitter.    Reddens  litmus. 

Does  not  give  off  ammoniacal  vapours  by  dn/  distillation.  Bums 
with  a  dense  flame.  —  Is  coloured  brown-red  by  oil  of  vitriol. 

Dissolves  sparingly  in  water,  easily  and  with  yellow  colour  in  am- 
monia, potash,  and  soda.  Forms  coloured  precipitates  with  metallic  salts. 
—  Soluble  in  alcohol  and  in  ether  (Quevenne,  /.  Pharm.  22,  467). 


Olucosides  with  unknovm  CopulcB. 

1;  Apiin. 

Bracomnot.     N.  Ann.  Chim.  Phys.  9,  250. 

V.  Planta  &  Wallace.    Ann.  Pharm.  74,  262. 

Discovered  by  Braconnot  in  parsley ;  occurs  in  smaU  quantities  in 
celery. 

Preparation.  Fresh  parsley,  gathered  before  flowering  is  boiled 
three  times  with  water ;  the  liquid  is  strained  through  linen ;  and  the 
dark  green  jelly  which  forms  on  cooling  is  washed  with  cold  water 
and  dried  over  the  water-bath.  The  dirty-green  residue  is  rg)eatedly 
treated  with  boiling  alcohol,  as  long  as  the  tincture  runs  off  green ; 
the  solution  is  mixed  with  water,  and  so  much  of  the  alcohol  is  dis- 
tilled ofiF,  that  the  remaining  liquid  solidifies  to  a  thick  green  paste, 
mixed  with  a  white  powder,  which  is  freed  from  the  liquid  by  straining 
and  pressure.  The  greenish-white  substance  left  on  the  cloth  is  re- 
peatedly dipped,  together  with  the  cloth,  into  warm  alcohol,  then 
pressed  and  freed  from  soluble  matter  by  boiling  with  ether.  Apiin 
thus  obtained  still  retains  a  small  quantity  of  ash.  —  A  certain 
quantity  of  apiin  still  remains  dissolved  in  the  alcoholic  mother- 
liquor,  whence  it  may  be  obtained  by  concentration  and  purifying  the 
substance  thus  separated  with  ether  (v.  Planta  &  Wallace). 

Braconnot  boiled  parsley  with  water,  strained  it  while  still  at  the 
boiling  heat,  and  washed  the  jelly  which  separated  on  cooling  with 
cold  water.  This  process  does  not  yield  pure  apiin  (v.  Planta  & 
Wallace). 
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Properties.  Soft  white  powder  destitute  of  taste  and  smell,  melting 
without  loss  at  180°,  and  solidifying  to  a  yellow  brittle  glass. 
Neutral. 

Caieulation  aecording  to  t.  Flanta  &  Wallaoe,         t.  Pliuita  &  Wallace. 

24  C 144  54-96  64*71   to   66-26 

14  H    14    6-34    6-eo       „         6-59 

13  0 104 89-70    ^ 89-69       „       39-16 

C^H>K)« 262    10000    ............  10000    10000 

After  deduction  of  0*15  and  0*36  p.  c.  ash.  It  doubtless  belongs  to  the  glncosides 
(or  perhaps  to  the  mannitanidee),  a  circumstance  which  throws  doubt  on  the  fonnula 
proposed  uy  t.  Planta  &  Wallaoe. 

Decompositums.  1.  Apiin  heated  above  its  melting  point,  swells  up 
and  becomes  carbonised ;  if  the  carbonisation  is  only  partial,  the  rest 
of  the  substance  remains  unaltered  (Braconnot).  It  begins  to  decom- 
pose at  200*— 210°  (v.  Planta  &  Wallace).  By  dry  distillation  it 
yields  an  acid  product  (Braconnot).  —  2.  When  heated  in  contact  with 
the  air  it  bums  with  flame.  —  8.  The  solution  in  boiling  water,  which 
is  faintly  yellowish  at  first,  becomes  darker  coloured  by  continued 
boiling,  finally  reddish  yellow,  and  on  cooling  deposits  nearly  colour- 
less flocks,  without  production  of  a  jelly.  The  solution  evaporated  to 
dryness  leaves  a  residue,  the  weight  of  which,  increased  by  assump- 
tion of  water,  amounts  to  112-28  pts.  for  every  100  pts.  of  apiin  em- 
ployed. This  residue  is  brittle,  crumbles  to  a  brown  powder,  and 
contains  50*98  p.  c.  C,  6*03  H.,  and  43*09  0.  It  dissolves  in  boiling 
water;  does  not  solidify  to  a  jelly  on  cooling;  does  not  melt  before 
decomposing  when  heated ;  is  precipitated  by  neutral  acetate  of  lead ; 
and  still  exhibits  with  ferrous  sulphate  the  blood-red  colour  produced 
by  apiin.  v.  Planta  &  Wallace  assign  to  this  product  the  formula 
C'*H^*0"^.  —  4.  When  chlorine  gas  is  passed  into  the  aqueous  jelly  of 
apiin,  a  yellow  chlorinated  product  is  formed,  insoluble  in  boiling  water, 
soluble  in  alcohol  and  in  aqueous  alkalis  (Braconnot).  The  dirty  yellow 
precipitate  formed  on  passing  chlorine  gas  into  hot  aqueous  apiin,  ap- 
pears dark  brown  after  drying  and  trituration,  and  bums  when  heated, 
emitting  an  odour  of  hydrochloric  acid.  It  dissolves  easily  in  warm 
water,  forming  a  frothy  neutral  solution,  which  deposits  yellow  flocks 
on  cooling,  exhibits  with  ferrous  sulphate  the  blood-red  colour  of  apiin, 
and  is  precipitated  by  neutral  acetate  of  lead  (v.  Planta  &  Wallace).  — 
5.  Apiin  treated  with  nitric  acid  yields  a  large  quantity  of  picric,  and  a 
trace  of  oxalic  acid  (Braconnot).  v.  Planta  &  Wallaoe  did  not  obtain 
either  of  these  acids  by  boihng  pure  apiin  with  nitric  acid ;  but  impure 
apiin  yielded  orange-yellow  detonating  nodules  and  a  large  quantity 
of  oxalic  acid.  —  6.  Apiin  heated  with  peroxide  of  manganese  and  diiute 
sulphuric  acid  gives  oft  carbonic,  fonnic  and,  acetic  adds  (v.  Planta  & 
Wallace). 

7.  Apiin  dissolves  m  oU  of  vitriol^  forming  an  orange-red  solution 
which  blackens  when  heated,  and  gives  off  sulphurous  add.  From  the 
solution  in  cold  oil  of  vitriol,  water  separates  a  large  quantity  of  yellow 
flocks,  which  appear  yellowish  brown  after  drying,  dissolve  sparingly 
in  water,  and  gelatinise  to  a  certain  extent.  These  flocks  contain 
69*06  p.  c.  C,  5*08  H.  and  35*86  0.,  corresponding,  according  to  v. 
Planta  &  Wallace,  with  the  formula  C**H"0".  —  Strong  hydrochloric 
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acid  acts  like  oil  of  vitriol,  and  on  heating  tlie  liqviid,  dark  bro^n  flocks 
are  separated.  When  hydrochloric  acid  gas  is  passed  over  apiiu  dried 
at  100  ,  the  apiio  assumes  a  deep  yellow  colour,  and  increases  in 
weight  by  3'12  per  cent.  (v.  Flauta  &  Wallace). 

A  hot  aqueous  solution  of  apiiu  boiled  for  some  tirDC  with  dilntt 
acids,  becomes  turbid,  and  thickens  to  a  yellowish  pidp,  which,  when 
washed  on  the  filter,  IcavcB  a  light  yelloW  mass,  which  separatee  from 
its  solutions,  no  longer  an  a  jelly,  but  as  a  white  deposit,  and  forma 
blood-red  flocks  with  ferrous  sulphate.  The  liquid  which  runs  off  is 
found,  after  neutralisation  with  chaJk,  to  contain  a  certain  quantity  of 
sugar  (Hraconnot).  The  white  flocks  which  separate  on  boiling  apiiu 
■with  dilute  sulphuric  or  hydrochloric  acid,  dry  up,  after  washing,  to  a 
light-brown  mass,  which  has  the  same  composition,  whichever  of  the  two 
adds  is  employed,  and  whether  the  boiling  is  continued  for  a  short  time 
only  or  for  a  day,  viz.,  on  the  average  63-45  p.c.  C,  4'62  H.,  and  32-03  0. 
These  flocks  dissolve  very  sparingly  in  boiling  water,  and  separate 
again,  on  cooling,  in  the  form  of  wnite  flocks ;  they  dissolve  readily  in 
boiUng  alcohol,  and  form  a  red-brown  precipitate  with  ferrous  sulphate. 
Those  prepared  with  hydrochloric  acid  dissolve  more  easily  in  boiling 
water,  forming  a  yetlowieh  solution  which  docs  not  gelatinise  on  cooling. 
The  solution  filtered  from  the  flocks  and  freed  from  sulphuric  acid  by 
carbonate  of  baryta,  leaves  a  sweetish  syrup,  ^^obably  containing 
remains  of  the  flocks  and  sugar. 

Comhinations.  —  With  water.  Apiin  dried  over  oil  of  vitriol  gives 
off  at  the  beat  of  the  water-bath,  4-21  p.  c.  water,  which  it  absorbs 
again  from  the  air  in  the  course  of  a  night  (v.  Flanta  &  Wallace).  It 
dissolves  easily  in  boiling  water,  forming  a  clear  liquid  (especially  after 
fusion,  according  to  v.  Planta  &  Wallace),  which  immediately  gela* 
tinises  on  cooling,  or  on  addition  of  cold  water  (Braconnot).  A  solu- 
tion containing  only  1  pt.  apiin  in  1,600  pts.  water  yields  a  loose  jelly 
on  cooling  (v.  Planta  k  Wallace). 

It  diBsoIves  easily,  especially  in  the  gelatinous  state,  in  aqueous 
amnumia  and  alkaUne  hicarb<matea,  forming  yellowish  solutions,  which 
yield  gelatinous  precipitates  with  acids.  No  decomposition  takes  place, 
even  after  continued  boihng  with  potash-ley,  the  orange-red  solution 
still  gelatinismg  when  neutralised  with  an  acid  (Braconnot,  t. 
Planta  &  Wallace^.  It  dissolves  in  lime-water,  completely  according 
to  Braconnot,  partially  according  to  v.  Planta  &  Wallace. 

Apiin  is  not  precipitated  from  its  aqueous  or  alcoholic  solution  by 
aqueous  chloride  of  barium,  neutral  acetate  of  lead,  or  nitrale  of  silver. 
An  alcoholic  solution  of  neutral  acetate  of  lead  forms  with  ^coholic 
apiin  a  deep  yellow  precitHtate,  containing  from  53-6  to  6L'l  p.c.  lead- 
oxide  (v.  Planta  &  Wallace). 

The  solution  of  apiin  in  boiling  water  is  coloured  deep  blood-red  by 
ferrous  sulphate,  even  when  very  dilute. 

■  piin  dissolves  in  boiling  alcohol,  and  solidifies  to  a  jelly  on  cooling 
onnot).  It  dissolves  in  390  pts.  of  cold  alcohol  (v.  Planta  & 
ice).  The  hot  aqueous  solution  mixed  with  tincture  of  gaBs  soli- 
on  cooling  to  a  white  opaque  jelly,  which  becomes  liquid  again 
heated  (Braconnot). 
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2.  Cnicin. 

Nativeixe.     J.  Chtm.  med.  21,  69. 

Fk.  Scribe.     Compt.  rend.  16,  802 ;  /.  p\  Chem.  29,  191 ;  Ann.  Pharm. 

44,  289. 
Dessaiqnes  &  Chautard.    N.  J.  Pharm.  21, 26 ;  N.  Repert.  1, 219. 

Centattrin,  CardmbenedictenhUter.  Discovered  in  1839  by  Nativelle  in 
the  leaves  of  Cniciis  henedictus  (Handb.  viii.  Phtftochem.  68).  It  occurs 
also  in  Centaurea  CcUcitrappa  and  many  other  Cynarocephalce. — On  an 
amorphons  bitter  substance  from  Cnicus  benedictus^  see  Morin  {J.  Chim. 
med.  3,  108).  On  an  amorphous  acid,  Caleitnxppic  acidy  from  Centaurea 
CcUcitrappoy  see  Calignon  (iV.  Br.  Arch.  83,  186). 

Prepared  like  salidn  (Nativelle).  Probably  therefore  by  preci- 
pitating the  decoction  with  neutral  acetate  of  lead,  filtering,  separating 
the  lead  by  hydrosulphuric  acid,  evaporating,  and  decofoiising  with 
animal  charcoal  (Kr). 

Transparent  colourless  needles  having  a  silky  lustre.  Inodorous 
with  a  strong  bitter  taste.  Permanent  in  the  air.  Neutral.  Fusible, 
but  not  volatile  without  decomposition  (Scribe).  —  Dextrorotatory, 
ra]r  =  130"68°  (for  cnicin  dried  over  quicklime  at  mean  temperature). 
The  addition  of  1  p.c.  hydrochloric  acid  reduces  the  deflection  by  one- 
fifth  ;  if  the  solution  be  then  supersaturated  with  soda,  it  acquires  a 
faint  colour,  loses  its  bitter  taste,  and  half  of  its  still  remaimng  rota- 
tory power,  which  is  only  partially  restored  by  addition  of  hydrochloric 
acid.    (Bouchardat,  Compt.  rend.  18,  299 ;  J.  pr.  Chem.  32,  91.) 


Calculation  according  io  84 
42  0 252    

nibe. 
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6-8 ' 
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120    
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C<»H»0»  

400    

..  100    ... 

100-0    ... 

1000 

The  formulaj  0»H"0»»  C«H*K)",  CmH^O**,  and  other*,  likewise  require  numbers 
agreeing  with  the  analyses  {Handw,  2  Aufl.  2  [2],  799). 

Decompositions.  Cnicin  decomposes  when  strongly  heated^  becoming 
yellow  and  resinous,  takes  fire,  bums  with  a  white  fliame,  and  leaves  a 
tumefied  charcoal  which  bums  away  without  residue.  —  It  dissolves 
with  bright  red  colour  in  oU  of  intriol,  the  solution  turning  black  when 
heated.  The  cold  solution  turns  violet  when  mixed  with  water,  and 
yellow  on  subsequent  addition  of  ammonia.  —  Cold  concentrated  hydro- 
chloric  acid  dissolves  cnicin  with  green  colour;  the  solution  turns 
brown  when  heated,  and  becomes  turbid  from  separation  of  oil-drops, 
which,  on  cooling,  form  a  yellow  resin  (Scribe). 

Cnicin  is  nearly  insoluble  in  cold  water^  but  much  more  soluble  in 
boiling  water.  The  solution  turns  brown  when  boiled  for  some  time, 
and  on  cooling  deposits  a  thick  ttu*pentine-like  oil. 

Cnicin  dissolves  in  all  proportions  in  wood'Spirit  and  in  alcohol^  scarcely 
in  etheTj  not  at  all  in  oil  of  turpentine  or  in  fixed  oils  (Scribe). 
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3.  Lycopodium-bitter. 

Kamp  &  BoEDEKEB  (1856).  Arm,  Pharm.  100,  800 ;  abstr.  J.  pr.  Chem. 
70,  371. 

In  Lycopodxam  Chamcectfparissus.  An  alcoholic  extract  is  first  prepared 
from  the  herb,  then  an  aqueous  extract  from  the  residue ;  the  aqueous 
solutions  of  both  are  precipitated  successively  by  neutral  and  by  basic 
acetate  of  lead ;  and  the  nitrate,  freed  from  excess  of  lead  by  hydro- 
sulphuric  acid,  is  evaporated.  The  residue  exhausted  with  alcohol 
gives  up  glucose  to  that  solvent,  while  the  bitter  remains  behind  and 
may  be  dissolved  in  water  and  precipitated  by  basic  acetate  of  lead. 
The  precipitate  is  decomposed  under  water  by  hydrosulphuric  acid,  the 
the  solution  freed  from  the  sulphide  of  leaa  is  fermented  with  yeast, 
evaporated  after  the  fermentation  is  ended,  and  exhausted  with  abso- 
lute alcohol.  The  alcohol  then  takes  up  the  bitter,  and  when  evapo- 
rated, leaves  a  syrup  mixed  with  colourless  needles.  — It  Ib  not  yeiy  easy 

to  see  why  the  bitter  should  be  precipitable  by  basic  acetate  of  lead,  and  soluble  in 
absolute  alcohol  in  the  latter  stage  of  the  process,  whereaa  in  the  former  it  exhibits 
exactly  opposite  properties.    Kr. 

Has  a  very  bitter  and  nauseating  taste.  Neutral.  Free  from 
nitrogen.  —  Oil  of  vitriol  colours  it  deep  red  at  first,  then  brown.  In 
very  dilute  aqueous  solution  it  forms  with  tincture  of  iodine  a  deep 
scarlet  precipitate ;  in  more  concentrated  solutions,  a  red-brown  pre- 
cipitate. It  reduces  cuprous  oxide  from  an  alkaline  cupric  aolutionj  not 
immediately,  but  after  boiling  with  dilute  sulphuric  acid.  From 
nitrate  of  silver  it  throws  down  a  white  precipitate,  which  turns  black 
on  boiling. 

Soluble  in  toaterj  alcohol  and  eth$r. 


Appendix  to  Lycopodxam-hUter, 

a.  Lycostearone. 

Eamp  &  BoEDEKEB.    Ann,  Pharm,  100,  802. 

In  Lycopodiam  ChamcBcyparissus,  Separates  from  the  alcoholic  tinc- 
ture of  the  herb  on  evaporation ;  and  by  washing  with  cold  alcohol  and 
water,  and  repeated  solution  in  boiling  alcohol,  with  aid  of  animal 
charcoal,  it  is  obtained  on  cooling  as  a  jelly,  which  dries  up  to  an 
amylaceous  mass. 

Amorphous,  inodorous  and  tasteless  mass,  which  melts  partially  at 
75%  completely  at  100°.    Neutral. 

Approximate  calcuktHon*  Eamp. 

30  0 180    74*88    7415 

80  H 80     12-40    12-68 

4  O 82     18-22     18-22 

0«Ta»0*    242    10000    10000 

When  heated,  it  hums  with  an  odour  of  fat.  —  With  cold  oil  of 
vitriol,  it  turns  brown,  with  hot  oil  of  vitriol,  black ;  with  boiling  nitric 
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add^  red.  It  is  insoluble  in  cold,  sparingly  soluble  in  boiling  water^ 
easily  in  alkaUB  and  cUkcUme  carboncUesy  and  is  predpitated  therefrom 
by  acids. — Dissolves  sparingly  in  cold  alcohol  and  ether,  abundantly  at 
ihe  boiling  heat. 


b.  Lyooresin. 

Kamp  &  BoEBEKEB  (1856).    Ann.  Pharm.  100,  803« 

In  Lycopodium  CAanuBcyparissue.  —  The  mother-llquorg  remaining 
after  the  separation  of  lycostearone  {old.  sup.)  are  evaporated,  the 
residue  is  treated  with  water,  and  the  undissolved  portion  is  boiled 
with  a  small  quantity  of  soda-ley.  The  liquid  on  cooling,  deposits 
lycoresin,  which  may  be  recrystallised  from  boiling  alcohoL 

Properties.  Microscoi»C|  four-sided  prisms  with  oblique  end  faoe. 
Neutral. 

Eamp, 
mean, 

86  C  tie    7714    7704 

82  H 82     11-48     11-22 

4  0 82     11-43     11-74 

0»H«0 280    10000    10000 

Heated  to  about  170°,  it  melts,  decomposes,  and  bume  Ijke  resin. 
—  Colours  oil  of  vitriol  orange,  then  brown.  —  By  aqueous  cUkalia  it  is 
dissolved  sparingly  in  the  cold,  and  decomposed  when  heated. 

Insoluble  in  water,  —  With  most  metallic  salts  it  forms  no  precipitatCi 
with  an  alcoholic  solution  of  mercuric  chloride^  a  white  precipitate. 

Dissolves  abundantly  in  alcohol  and  etiier. 


4.  ParigUft. 

Faixoita.    Brugn.  Oiam.  17,  SS6i  Bdnw.  44,  147;  ^.  Tr.  10,  %  120 1 

Mag.  Pharm.  9,  140. 
Thubeuf.    J.  Pharm.  18,  734 1  Schw.  67,  282 ;  J.  Pharm.  20,  162  and 

679. 
Batka.    Ann.  Pharm.  11,  313.— •/!  Pharm.  20,  48. 
PoGGiALE.     /.  Pharm.  20,  553 ;   J.  Chim.  med.  10,  577 ;   Ann,  Pharm, 

13,  84. 
Chk.  Peixrsek.    Ann.  Pharm.  15,  74 ;  17,  166. 

Disooyered  in  1824  by  Pallotta,  deaignated  bj  Folohi  as  SmilaciM,  bj  Thubeuf, 
in  1831,  as  ScUseparin,  by  Batka  as  ParilUc  add*  Foggiale  showed  tbat  the  modes 
of  preparation  adopted  by  these  several  chenusts  yield  tihe  same  substance.  Buchner 
{Repert.  53, 1),  regarded  pariglin  aa  identical  with  chinoyin,  wfaidi  yiew  was  however 
refuted  by  Petersen's  analysis. 

Occurrence.  In  sarsaparilla  root  (Handbuch,  yiii.  Phytockem.  85), 
more  abundantly  in  the  bark  than  in  the  inner  part. 

By  boiling  the  bark  of  Smilax  China  {HandJmch,  viii.  Phytochem.  86) 
pulverised  and  exhausted  with  ether,  with  alcohol  of  75  p.  c,  eva* 

H  2 
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porating  the  tincture,  and  pouring  water  on  the  residue,  Reinsch 
obtained  his  SmUachm^  which  at  first  separated  in  flocks  and  was 
afterwards  converted  into  crystalline  lamin».  This  substance  is 
tasteless,  neutral,  and  yields,  with  water,  a  solution  which  froths 
like  soap-suds.  Reinsch  at  first  regarded  it  as  identical  with,  after- 
wards as  different  from,  salseparin.  (Comp.  Repert.  82,  145 ;  abstr. 
Jakrb,  pr,  Pkarm.  8,  41 ;  fui'ther  Jahrb.  pr,  Pharm,  8,  291 ;  9,  109.) 

The  name  SinUaspmc  acid  was  given  by  Garden  {Lond.  Med.  Oaz. 
20,  809 ;  abstr.  Repert.  66,  268)  to  crystals  which  were  obtsdned  from 
the  extract  of  the  Italian  sarsaparilla  of  Smtlax  aspera  [more  correctly 
according  to  Buchner,  Jun.  {Repert.  71,  331),  from  the  oriental  sarsa- 
parilla of  Hemideamua  indicuB]'  These  crystals  have  but  little  odour,  a 
biting  taste,  producing  nausea  and  even  giddiness,  and  a  slight  acid 
reaction.  They  melt  at  41°,  and  soUdify  on  cooling,  when  touched 
with  a  glass  rod.  At  66°,  they  are  converted  into  vapour,  and 
volatilise  completely  below  100°.  Their  solution  in  oil  of  vitriol 
becomes  blood-red  when  heated,  pale  red  on  addition  of  water. — 
They  dissolve  sparingly  in  cold,  more  freely  in  hot  water,  abundantly 
in  alcohol,  ether,  and  oils  both  fixed  and  volatile,  and  appear  to  form 
crystallisable  compounds  with  the  alkalis.  —  Landerer  (Repert.  71,  329) 
also  describes  crystals  different  from  the  preceding,  which  separated  at 
2  or  3°  from  the  aqueous  extract  of  the  root  of  Smilax  aspera.  They 
contained  lime,  were  shghtly  acid,  sparingly  soluble  in  alcohol  and 
ether,  and  were  coloured  blood-red  by  cdd  oil  of  vitriol,  yellow  on 
heating,  and  finally  carbonised. 

Preparaiion.  1.  The  root  is  exhausted  with  hot  alcohol ;  \  of  the 
alcohol  distilled  off  from  the  tincture ;  the  residue  treated  with  animal 
charcoal ;  and  the  liquid  filtered  after  24  —  78  hours,  whereupon  the 
pariglin  separates  in  the  form  of  a  granular  powder,  which  may  be 
purified  by  recrystallisation  from  alcohol  (Thubeuf,  Poggiale).  10  lbs. 
of  the  roots  yield  about  3  oz.  of  pariglin  (ThubeufY  —  2.  The  extract  of 
the  root  prepared  with  boiling  water  is  mixed  witn  sufficient  milk  of  lime 
to  give  it  an  alkaline  reaction ;  the  precipitate  is  collected  on  a  linen 
doth,  decomposed  by  carbonic  acid,  and  boiled,  after  drying  and 
pulverising)  with  spirit  of  40°  B. ;  and  the  tmctures  are  evaporated 
till  they  deposit  pariglin  on  standhig  (Pallotta).  Batka  treats  the 
extract  of  the  root  prepared  with  absolute  alcohol,  with  boiling  water, 
which  takes  up  the  pariglin;  evaporates  to  dryness;  treats  the 
residue  with  hydrochlonc  add;  then  washes  and  dries  the  fiocks  which 
remain  undissolved.  —  3.  A  simpler  process  is  to  precipitate  the  con- 
centrated decoction  of  the  root  with  hydrochloric  acid ;  dissolve  the 
washed  predpitate  in  sulphuric  acid ;  precipitate  with  ammonia ;  and, 
if  necessary,  purify  the  precipitate  by  repeated  solution  in  alcohol 
and  treatment  with  animal  charcoal  (Poggiale).  —  4.  The  comminuted 
root  is  exhausted  with  boiling  alcohol ;  the  tincture  is  precipitated  by 
water ;  the  precipitate  washed  with  ether,  and  dissolved  in  alcohol ; 
and  the  liquid  evaporated  after  decoloration  by  animal  charcoal 
(Lamatsch,  N.  Repert.  Pharm.  6,  229).  The  alcoholic  extract  may  also 
be  dissolved  in  water,  and  absolute  alcohol  added  to  the  solution ;  the 
pariglin  is  then  precipitated,  together  with  other  substances,  and  may 
be  extracted  by  boiling  alcohol.  Or  the  aqueous  extract  is  exhausted 
with  alcohol  of  76  p.  c,  the  tincture  evaporated,  and  the  residue 
treated  with  water,  which  leaves  the  pariglin  undissolved. 
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Properties,     Pariglin  (hydrated,  according  to  Poggiale,  yid.  inf.) 

crystallises  in  white  needles  made  up  of  radiating  lamin»  (Thubeuf  i 

It  is  usually  obtained  as  a  light  powder  permanent  in  the  air  (Pallotta), 

from  alcohol  in   slender   needles    (Poggiale).      Melts    below   125'' 

(Pallotta).    Heavier  than  water  (Poggiale).    Has  a  peculiar  odour 

(Pallotta),  no  odour  (Thubeuf,  Poggiale).    Tastes  bitter  and  sharp, 

slightly  astringent  and  nauseating  (Pallotta) ;  in  the  diy  state  it  is 

nearly  tasteless,  in  solution  it  tastes  sharp  and  bitter  (Thubeufl 

strong  and  nauseating  (Poggiale).    In  aqueous  or  alcoholic  solution  it 

reddens  turmeric  shghtly  (Pallotta,  Poggiale),  turns  violet-juice  green, 

but  has  no  action  on  litmus  (Poggiale).     Petersen  found  pariglin, 

even  in  solution,  tasteless  and  neutral  to  turmeric.    Batka's  pariglin 

has  an  acid  reaction,  arising,  according  to  Poggiale,  from  adhering 

hydrochloric  acid.    B^ral  (J.  Chim.  mdd.  15,   134)  regards  pariglin 

as  volatile. 

CalculatUmt. 

a,  h. 

42  C    262    68-81        82  0  192    60*88 

84  H  84    8  54        80  H 30    9-48 

14  O   112    2816        12  0 96    8019 

C«BPK)>*....  898    10000        (?»H»0»..  818    100-00 

e, 

30  C    180    62-94 

26  zL  •••••«••. M     26     ......M....       9*09 

10  O  80    27-97 


CPH»0»»    286 10000 

O.  Henry.  Petenen.  Poggiale. 

flrflOO*.         atVXfimecm.  (U120P. 

C  62-84    ^    62-79    60*98  to  6209 

H 9-76    9-37    8-28  „     896 

0 2740    27-84 

10000    100-00 

Free  firom  nitrogen  (Thnbenf).  O.  Henry  found  in  purer  pariglin  8*7  p.  o. 
hydrogen.  —  a,  aooonling  to  DeUTs  {N".  Jahrh.  JPharm.  11,  860)  ;  Po^^uJe  giyes  the 
formnL  C»H7'»0» ;  Peterron  (Ann.  Pharm,  17,  166)  the  formula  ^H»0» :  these 
formuls,  multiplied  by  4  and  by  2  respectiyely,  yield  the  formule  h  and  e.  —  Ac* 
cording  to  Walz  (JV.  Jahrh,  JPharm,  12, 166),  ^eUfa  and  O.  Gbnelin  {Ann,  JPharm, 
110, 174),  pariglin  belongs  to  the  gluoosides,  a  yiew  which  is  not  reconcilable  with 
the  Btatemente  of  Poggiale. 

Decompositions,  1«  Pariglin  heated  in  a  glass  tube,  melts,  gives  off 
a  pungent  odour  like  that  of  burnt  bread,  and  then  an  odour  of  resin 
(Thubeuf).  —  2.  On  red-hot  coals,  it  takes  fire  and  hums  away  without 
residue.  —  3.  Heated  with  sulphur^  it  melts  and  decomposes,  giving 
off  sulphurous  and  hydrosulphuric  acids  and  forming  sulphuric  acid 
(Poggiale).  —  8.  Chlorine  gas  at  ordinary  temperatures  colours  it 
yellow,  and  converts  it,  at  the  melting  point  of  pariglin,  into  a  soft 
yellow  substance,  which  becomes  indistinctly  crystalBne  on  cooling 
(Poggiale).  —  4.  Its  aqueous  solution  forms  a  saffron-coloured  liquid 
with  iodine  (Thubeuf).  —  5.  It  dissolves  in  strong  nitric  addj  the  solu- 
tion when  heated  giving  off  a  large  quantity  of  nitrous  gas,  and 
leaving  "when  evaporated  a  brittle  residue,  which  dissolves  completely 


lot  GLUCOSIDES  MnPTH  UNKNOWN  COPULiE. 

in  boiling  water,  settles  down  in  white  flocks  on  cooling,  and  deed  not 
orystallise  from  alcohol  (Thnbeuf ).  When  pariglin  is  dissolved  in 
oold  strong  nitric  acid,  part  of  it  turns  yellow  and  decomposes,  but  the 
precipitate  thrown  down  from  the  solution  by  water  consists  almost 
wholly  of  tmdecomposed  pariglin  (Poggiale).  —  In  this  reaction  (or 
according  to  Batka,  when  the  solution  is  evaporated  with  nitric  acid), 
neither  oxalic  add  (Poggiale),  nor  mucic  acid  is  produced,  and  the 
pariglin  remabs  undecomposed  (Batka). 

6.  When  oil  of  vitriol  is  dropped  upon  pariglin,  the  pariglin  assumes 
a  dark  red,  then  a  violet,  and  lastly  a  pale  yellow  colour,  dissolves, 
and  is  precipitated  from  the  solution  by  water  in  its  original  state 
(Poggiale);  The  red  solution  in  oil  of  vitriol  becomes  purple-red  on 
addition  of  a  drop  of  water  (Batka),  violet-red  when  gently  heated 
(Thnbeuf).  —  Pariglin  dissolves  in  hydrochloric  acid,  the  solution 
assuming  the  colour  of  wine-lees,  when  gently  heated,  and  solidifying 
to  a  jelly  (Thnbeuf,  Walz).  Accordmg  to  Batka  pariglin  is  precipitated 
by  hydrochloric  acid  from  its  aqueous  solution.  According  to  Poggiale, 
the  solution  of  pariglin  in  hydrochloric  acid  yields  by  evaporation, 
well  developed  crystals ;  pariglin  dissolves  better  in  acidulated  than  in 
pure  water,  and  is  precipitated  from  the  solutions  by  alkalis.  The 
dilute  hydrochloric  acid  solution  leaves  on  evaporation  small  scales ; 
the  sulphuric  acid  solution  leaves  prisms  of  otherwise  unaltered  pariglin 
(Poggiale).    According  to  Palotta,  parighn  forms  salts  with  acids. 

Combinations,  —  With  water.  Crystallised  pariglin  loses  in  drying, 
8*56  p.c.  water. 

Pariglin  dissolves  in  cold,  and  more  abundantly  in  hot  water,  sepa- 
rating out  as  the  solution  cools  (Thubeuf).  The  solution  froths  when 
shaken  (Batka). 

It  dissolves  in  aqueous  ammonia^  potash  and  soda  (Poggiale).  With 
ammonia  it  forms  an  emulsion,  which  becomes  clear  and  frothy  as  the 
excess  of  ammonia  evaporates,  and  leaves  a  frothy  mass  when  com- 
pletely evaporated.  The  latter  forms  with  water  an  opalescent  solu- 
tion, which  becomes  turbid  on  addition  of  a  drop  of  absolute  alcohol, 
and  has  an  acid  reaction  (Batka).  —  It  is  precipitated  from  its  aqueous 
solution  by  chloride  of  calcium ;  irom  the  alcoholic  solution  by  alcoholic 
neutral  acetate  o^  lead  (Batka).  —  It  does  not  combine  with  magnesia, 

Pariglin  dissolves  very  slightly  in  cold,  very  easily  in  boiling 
akoholy  forming  a  frothy  liquid  (Tallotta,  Poggiale).  It  is  more  soluble 
in  hydrated  than  in  absolute  alcohol  (Thubeuf,  Batka).  —  According 
to  Poggiale,  it  dissolves  in  boiling  ether ;  according  to  Thubeuf  and 
Lamatsch,  neither  in  cold  nor  in  boiling  ether,  but  easily  according  to 
Thubeuf  in  hot  ether-alcohol.  —  It  dissolves  involatiley  less  easily  in 
fixed  oils  (Poggiale). 


5.  Xylostem. 

HuBBSOBKANK.     Verhandl.  des  Sckweizer  Apothekervereme  (1846),  abstr. 

Pharm,  Vierteff,  5,  197, 
J.  B.  Ewa.    Fharm.  Viertel§.  5,  196 ;  abstr.  Chem.  Centr.  1856, 198. 
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The  bitter  principle  of  the  berries  of  the  fly  honeysuckle  {Lonkera 
Xylosteum). 

Preparation.  1.  The  berries  are  exhatisted  with  alcohol ;  the  tincture 
is  digested  with  milk  of  lime;  the  alcohol  is  dislilled  off  from  the 
filtrate ;  the  residue  is  treated  with  ether,  which  takes  up  the  xylostein ; 
the  solution  is  evaporated  to  d^ess ;  and  tiie  residue  is  dissolved  in 
boiling  water  and  treated  with  animal  charcoal;  xylostdn  then 
Giystallises  from  the  filtrate.  — 2.  The  crushed  berries  are  boiled  with  a 
sufficient  quantity  of  water ;  the  decoction  is  precipitated  by  neutral 
acetate  of  lead ;  the  lead  is  removed  from  the  filtrate  by  hydrosulphuric 
acid ;  and  the  liquid,  again  filtered,  is  evaporated  to  a  syrup.  This 
syrup  repeatedly  shaken  up  with  ether  yields  xylostein  which  crystallises 
out  by  spontaneous  evaporation  and  may  be  rinsed  with  cold  water 
(Enz). 

Propertiea.  Colourless,  very  long  needles  or  prisms.  Inodorous* 
Slightly  bitter.  Melts  at  100"*  to  colourless  drops  which  solidify  in  the 
crystalline  form  on  cooling.  Neutral;  Free  from  nitrogen  (Httbsdimann, 
£nz). 

Decompositions.  When  hiated  it  gives  off  heavy  white  fmnes,  forms 
a  crystalline  sublimate,  and  leaves  charcoal  (Httbschmann).  —  Oil  of 
vitriol  colours  it  brown.  —  It  is  not  attacked  by  dthUe  obids  in  the  cold, 
but  when  heated  it  is  resolved  into  sugar  and  other  products  (Enz). 

ConMiatidns.  Sparingly  soluble  in  cold,  easily  in  boiling  ivater^ 
whence  it  crystallises  on  cooling.  —  The  (aqueous  t)  solution  exhibits 
a  white  turbidity  when  mixed  with  basic  acetate  of  lead  (Enz).  It 
dissolves  vety  easily  in  alcohol  and  ether  (HUbschmann). 


COMPOUNDS  CONTAINING  26  AT.  OAEBON. 


Primary  NueUm  G^B}^ ;  Oxyazo-nneleue  G^^WHP. 

Harmiiie. 

Fbitzsohe,  (Harmine,  Harmaline,  and  their  derivatives).  1.  Peterthurg. 
Acad.  Brdl.  6,  49 ;  /.  'pr.  Chm.  41, 81 ;  and  42,  275 ;  pharm.  Centr. 
1847,  449  ;  Ann.  Pharm,  64,  860 ;  N.  J.  Pharm.  18,  978 ;  Lieb.  ICopjp. 
Jahreab.  1847-8,  636.  —  2.  Petereh.  Accd.  Bull  6,  242 ;  Pkann.  Centr. 
1847,  769  ;  Lieb.  Kopp,  Jahresb.  1847-8^  689;  —  8..  Pster^.  Acad,  BuU. 
6,  289  ;  J.pr.  Chem.  43,  144 ;  Pharm.  Centr.  1848,  49  ;  Ann.  Pharm. 
68,  861 ;  N.  J.  Pharm.  14,  78 ;  Lieb.  Kopp.  Jahresb:  1847-8,  641.  — 
4.  Petersb.  Acad. Bull.  7, 129 ;  J.pr.  Chem.  44, 370 1  Ann.  Pftarm.,  68, 
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355 ;  Pkarm.  Centr.  1848,  561.  — 5.  Peterab.  Acad.  BiUL  8,  81 ;  J.pi\ 
Chem.  48,  176;  Ann.  Pharm.  72,  306;  Pharm.  Centr.  1849,  833; 
Lieb.  Kopp.  Jahresh.  1849,386.-6.  Petersb.  Acad.  Bull.  12,  17; 
J.  pr.  Chem.  60,  359 ;  Ann.  Pharm,  88,  327 ;  Pharm.  Centr.  1853, 
937;  Lieb.  Kopp.  Jahresb.  1853,  478.-7.  Petersb.  Acad.  Bull  12, 
33 ;  J.  pr.  Chem.  60,  414 ;  Ann.  Pharm.  88,  328 ;  Pharm.  Centr. 
1854,  2 ;  Chem.  Oaz.  1854,  161 ;  Lieb.  Kopp.  Jahresb.  1853,  478.  — 
8.  Petersb.  Acad.  Bull.  12,  225 ;  Ann.  Pharm.  92,  330 ;  Pharm.  Centr. 
1854,  340 ;  Chem.   Gaz.  1854,  472 ;  Luib.  Kopp.  Jahresb.  1854,  526. 

The  papers  cited  under  1,  2,  6, 7  and  8,  contain  the  matter  relating  to  harmine. 
LeucohamUne, 

Occurrence.  In  the  seeds  of  Peganum  Harmaia,  to  the  amount  of 
about  l-^per  cent. 

Formation.  By  the  action  of  moderately  warmed  nitric  acid  on 
hannaiine,  or  by  heating  harmaline  with  bichromate  of  potash. 

Preparation.  A.  JFVom  the  seed  of  Peganum  Harmala.  The  pul- 
verised seeds  are  exhausted  in  a  displacement  apparatus  with  cold 
water  containing  acetic  or  sulphuric  acid;  any  excess  of  acid  that 
may  be  present  in  the  extract  is  neutralised ;  and  a  considerable  quan- 
tity of  solution  of  common  salt  is  added,  which  throws  down  both 
harmine  and  harmaline  as  hydrochlorates.  These  are  washed  with 
solution  of  common  salt,  then  dissolved  in  cold  water,  which  leaves 
colouring  matter  undissolved;  the  solution  is  decolorised  with  ani- 
mal charcoal ;  and  ammonia  is  added  by  drops  to  the  filtrate*  heated 
to  SO"*  or  60°  and  well  stirred,  till  a  precipitate  begins  to  form. 
This  precipitate,  which  increases  rapidly  on  contiauing  the  stirring, 
without  any  further  addition  of  ammonia,  usually  contains  all  the 
harmine,  without  any  admixture  of  harmaline.    Its  purity  may  be  teeted 

by  the  microscope,  which  exhibits  the  harmine  in  needles,  the  harmaline  in  lamins. 
Or  the  hot  solution  in  acidulated  alcohol  is  mixed  with  excess  of  ammonia,  which 
quickly  throws  down  the  harmine  in  needles,  whereas  the  hannaiine  separates  gra- 
dually and  after  some  time  only.  The  precipitate  produced  by  ammonia  is 
collected,  and  any  hanmne  that  may  remain  in  the  filtrate  is  precipi- 
tated by  cautious  addition  of  ammonia.  If  the  original  precipitate 
contains  harmaline,  it  must  be  purified  by  dissolving  the  whole  of  it  in 
add,  and  partially  predpitatiag  the  solution  in  the  manner  above  de- 
scribed. The  whole  of  the  harmine  thus  obtaiaed  is  purified  by  re- 
crystallisation  and  decolorisation  with  animal  charcoal. 

B.  lYom  Harmaline,  1.  Nitrate  of  harmaline  is  heated  with  a 
mixture  of  hydrochloric  acid  and  alcohol  in  equal  parts,  till  the  hquid 
begins  to  boil  from  formation  of  an  ether.  The  vessel  is  then  removed 
from  the  fire;  the  liquid  cooled  till  the  hydrochlorate  of  harmine 
which  has  been  formed  separates  out ;  this  salt  is  collected,  washed 
with  dilute  hydrochloric  acid,  and  dissolved  in  cold  water ;  and  the 
harmine  is  precipitated  by  potash  or  ammonia.  It  may  be  purified  by 
solution  in  water  acidulated  with  sulphuric  acid,  and  decoloration  with 
animal  charcoal,  or  by  predpitating  the  acid  solution  with  hydrochloric 
acid,  common  salt,  nitric  acid,  or  nitrate  of  soda,  either  of  which 
throws  down  the  harmine  in  the  form  of  a  salt.  From  the  hot 
aqueous  solution  of  this  salt,  the  harmine  is  precipitated  by  dilute 
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a(;^ueou8  ammonia  in  very  slender  crystals ;  larger  crystals  are  ob- 
tained by  dissolving  it  in  the  smallest  possible  quantity  of  acetic  acid, 
slowly  heating  the  solution,  and  collecting  the  crystals  before  the 
liquid  cools.  —  2.  When  bichromate  of  harmaline  is  heated  to  above 
120°  in  a  capadous  flask  from  which  the  air  is  excluded,  decomposition 
takes  place,  attended  with  evolution  of  heat,  and  part  of  the  harmine 
thereby  produced  volatiHses  and  collects  on  the  sides  of  the  flask. 
The  product  is  dissolved  in  boiling  alcohol,  or  in  warm  water  acidu- 
lated with  hydrochloric  acid,  a  dark-coloured  secondary  product  then 
remaining  behind,  and  the  solution  is  treated  as  above  described  (B.  1). 
By  this  procesfl  only  one-fi>urth  of  the  bichromate  of  hamudineiisedifl  oonyertod  into 
harmine. 

Properties.  Colourless,  very  brittle  oystals,  having  a  strong  lustre 
and  high  refracting  power  (Fritzsche).  Khombic  prisms,  with  angles 
of  124^  18'  and  55""  42'  (Nordenskjoeld,  Petersb.  Acad.  Bull.  6,  242). 
Oblique  rhombic  prisms  u  (fig.  96J  having  the  basal  end-face  /  and  the 
front  oblique  end-face  t  (fig.  95^  set  upon  the  acute  lateral  edges 
(they  are  obtuse  in  the  figure) ;  the  edges  between  /  and  u  behind  truncated 
by  the  octahedral  faces  h.  angle  w  :  m  in  front  =  53°  48' ;  «  :  Z  = 
97'  32'  \l\i-  165°  32'  (calc.  165°  34');  t  :  w  =  103°  85'  calc.  \h\h 
=  118°  0'  calc. ;  A  :  Z  =  145°  6' ;  A  :  |?  =  117°  23'.  The  character  of 
the  crystals  is  prismatic,  sometimes  t  sometimes  Z  predominating  at 
the  ends.  The  prisms  are  about  10  mm.  long,  only  \  nmi.  thick,  often 
hollow,  and  have  an  adamantine  lustre  (Schabus). 

Tasteless  in  the  solid  state,  bitter  in  solution.  Permanent  in  the 
air  both  in  the  solid  state  and  in  solution. 

Fritsfohe. 

a                h.  e, 

26  C    166    ....    78-68    ....    7861    ....    7870    ....  7413 

2  N   28     ....     13-21     ....  13-02 

12  H  12    ....      6-67    ....      6-62    ....      6-64    ....  663 

2  O  16    ....      7-64  7-82 

0»N2HWO« 212    ....  lOOHX)  100*00 

a  and  h  more  recent ;  c  mean  of  older  analyses.  Fritzsche  originally  gare  for 
harmine,  harmaline  and  their  derivatiyes,  formms  containing  1  at.  carbon  more. 
G(erhardt  (Compt  Chim,  1849,  346)  suggested  formuln  with 28  at.  caibon. 

By  heating  its  hkhromate^  it  is  converted  into  a  new  base. 

ifearly  insoluble  in  vHxter. 

Harmine  forms  with  acide  colourless  or  faintly  yellowish  ciystal- 
lisable  saUs^  whose  concentrated  solutions  have  a  yellowish  colour, 
whereas  the  dilute  (especially  the  alcoholic)  solutions  appear  bluish  by 
reflected  light.  The  salts  dissolve  for  the  most  part  more  abundantly 
in  pure  than  in  acidulated  water,  and  are  precipitated  from  their 
aqueous  solutions  by  addition  of  hydrochloric  acid,  nitric  acid,  common 
ssklt,  or  nitrate  of  soda.  From  the  solutions  of  the  salts,  potash  and 
ammonia  throw  down  harmine,  part  of  which,  however,  remains  dis- 
solved. From  the  aqueous  solution  of  ammonia-salts,  harmine  at  the 
boiling  heat  expels  the  ammonia,  but  less  easily  than  harmaline.  — 
Bicarbonate  of  potash,  and  bihydrosulphate  of  ammonia,  added  to 
solutions  of  harmine-salts,  also  throw  down  the  base  in  the  free 
state,  not  in  the  form  of  a  salt. 
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SvJphate  of  Harmine.  — a.  Mono-aeid.  —  Dilute  sulphuric  acid  is  di- 
gested with  excess  of  hannine ;  the  filtrate  is  left  to  evaporate 
slowly,  and  the  crystals  which  separate  are  recrystallised  from  boiling 
alcohol.  —  At  110°  the  salt  gives  up  6*57  p.  c.  water  (2  at.  =  6'45  p.  c.) 
and  then  contains  15*14  p.  c.  sulphuric  add,  corresponding  with  the 
formula  C*N»H"0*,HO,SO*  (oalc.  -  16-88  p.  o.  SO*).  — It  dissolves  spar- 
ingly in  cold,  more  easily  in  boiling  water,  wi&out  crystallising  on 
cooluig. 

b.  Biacid.  —  Separates  on  cooling  from  a  solutioa  of  harmine  in 
excess  of  boiling  sulphuric  acid  mixed  with  alcohol,  in  anhydrous 
crystals  very  much  uke  those  of  the  mono-acid  salt.  Contains 
25-59  p.  c.  sulphuric  add  (0*NfE«O»,2HO,2SO»  =  26*81  p.  c  SC). 

Hydriodate  and  Hydrohromate  ofHarmxM^  obtained  from  the  acetate 
by  double  decomposition,  resemble  the  hydrochlorate. 

Hydrochhrate  of  Harmine.  The  solution  of  harmine  in  water  con- 
taining hydrochloric  acid  mixed  with  a  large  quantity  of  concentrated 
hydrochloric  add,  deposits  crystals,  which  must  be  washed  with  dilute 
hydrochloric  acid. — Slender  yellowish  needles  which  give  off  12*38  p.  c. 
water  at  100°  (4  at.  «  12*87  p.  c.)  and  then  contain  a  quantity  of  hydro- 
chloric acid,  answering  to  the  formula  C"N*H"0',HCi  (oalo.  «  14*66  p.  0. 
HCl).  From  its  solution  in  strong  alcohol  it  separates  in  colourless 
anhydrous  crystals. 

Nitrate  of  Harmine. — Precipitated  by  dilute  nitric  add  or  by 
aqueous  nitrate  of  ammonia  from  a  solution  of  the  acetate.  Colour- 
less needles,  less  soluble  in  water  containing  nitric  acid  than  in  pure 
water. 

Chromate  of  Harmine.  a.  Mono-acid.  From  an  aqueous  solution 
of  hydrochlorate  of  harmine,  cold  aqueous  bichromate  of  potash 
throws  down  a  hght  yellow  powder,  presenting  under  the  microscope 
the  aspect  of  small  spherules;  it  quickly  decomposes  into  harmine 
and  bichromate  of  harmine. 

b.  Bi'ocid.  —  On  mixing  acid  solutions  of  harmine  with  aqueous 
chromic  acid  or  alkaline  chromates,  drops  of  oily  Uquid  separate, 
which  soon  soUdify  in  the  crystalline  form.  When  a  solution  of  har- 
mine in  excess  of  acetic  acid  is  dropped  into  a  boiHng  aqueous  solu- 
tion of  chromic  acid  mixed  with  acetic  acid,  beautiful  crystals  are 
obtained.  —  Slender  yellow  needles,  sparingly  soluble  in  cold,  somewhat 
more  soluble  in  boiling  water.  Dissolves  without  decomposition  in 
boiling  alcohol.     For  the  decomposition  hj  heat,  see  page  106. 

lEritzBohe. 
mean. 

26  0 166  4800 48*82 

2  N 28  8-62 

13  H 13  4*00    3*86 

8  O 24  7*88 

2  CiO» 104  82-00    80-96 

C»iraP*02,HO,2CrO»  825    10000 

Chloromercurate  of  Harmine.  —  Mercuric  chloride  added  to  a  cold 
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aqueous  solution  of  hydrochlorate  of  harmine,  throws  down  a  curdy 
precipitate ;  from  a  hot  solution  it  throws  down  crystals. 

CJUorqplatinate  of  Harmine.  —  From  a  dilute  solution  of  hydro- 
chlorate  of  harmine,^  bichloride  of  platinum  throws  down  flocks, 
which  become  crystalline  when  heated  to  50**. 

Fritzflche. 
mean, 

B6  0  166-0  87-88    ...„..;    8790 

2  N  280  6-70 

18  H  130  812    817 

2  O   16-0  8-82 

8  Ca  106-2  25-41 

Pt 98-7  28-62    22-23 

C»I^ff*0«,HCl,PtCl  ....  417-9    10000 

Harmine  does  not  form  a  salt  with  hydrocyanic  acid, 

Hydrosulphocyanate  of  Harmine.  —  Dazzling  white,  slender  interlaced 
needle-shaped  crystals,  precipitated  bv  dilute  aqueous  sulphocyanide 
of  potassium  from  hydrochlorate  of  harmine.  Dissolves  sparingly 
in  cold,  easily  in  boiling  water,  and  separates  on  cooling. 

Hydroferrocyanate  of  Harmme,  —  Precipitated  by  ferrocyanide  of 
potassium  from  harmine-salts  as  a  light  yellow  crystalline  substance. 
Boiling  solutions  yield  orange-yellow,  anhydrous  crystals,  which  when 
exposed  to  moist  air,  change  their  form  and  take  up  water,  which  they 
ps^  with  at  the  boiUng  heat. 

Hydroferricyanate  of  Harmine,  —  Dirty  yellow  flocks  precipitated  by 
f erricyanide  of  potassium  from  cold  solutions  of  harmine  salts. 

Acetate  of  Harmine.  Harmine  dissolves  abundantly  in  cold  acetic 
acid,  the  solution  when  heated  depositing  harmine,  and  leaving  it 
almost  free  from  acetic  acid,  when  evaporated  over  the  water-bath. 
If  the  solution  be  evaporated  at  mean  temperature,  free  harmine  is  at 
first  obtained,  the  acetate  crystallising  out  only  when  the  solution 
becomes  concentrated  to  a  syrup. 

Oxalate.  —  a.  IHacid.  (N'eutral).  —  Freshly  precipitated  harmine  is 
added  to  a  boiling  solution  of  harmine  in  oxalic  acid,  until  a  crystalline 
precipitate,  difficultly  soluble  in  water,  separates  out. 

b.  MonO'Ocid. — The  solution  of  harmine  in  excess  of  oxalic  acid 
deposits  fine  tufts  of  needles,  containing  5*67  p.  c.  water  (2  at.  = 
5*62  p.  c.).    Difficultly  soluble  in  cold  water, 

Eritmche. 
dried;  meanK 

80  0 180    69-60    60-08 

2  N 28    9-27 

14  H 14    4-64 4-68 

10  O 80    26-49 


C?»N?H«0>,0«HH)»  ....  802    10000 


Harmine  dissolves  with  difficulty  in  cold,  more  easily  in  boiling 
alcohol.  It  is  somewhat  soluble  in  ether,  slightly  soluble  in  rock-oil, 
and  more  readily  soluble  in  oUa  of  turpentine^  ofUmone  and  ofoUves. 
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Oaychhrazo'nucleus  C*N*C1*H"0». 

Bichloroharmine. 

C«N*C1«HW  =  C"W01»H«0»,BP. 

J.  Fbiizsche.  Petersb.  Acad.  Bull.  5,  12 ;  Chm.  Centr.  1862,  209. 

Formation  and  PrqHxration.  —  A  very  dilute  solution  (containing 
1^  to  2  p.  c.)  of  hydrochlorate  of  harmine  is  heated  to  boiling; 
10  to  15  p.  c.  of  strong  hydrochloric  add  is  then  added  to  it,  and  after- 
wards, the  solution  being  still  kept  boiling,  chlorate  of  potash  is 
thrown  in,  Ir^  small  quantities  at  a  time,  untU  the  brownish  red  colour, 
which  the  hquid  assumes  at  first,  is  changed  to  pure  yellow.  The 
ebullition  is  maintained  a  Uttle  while  longer,  so  as  to  destroy  a  coloured 

Eroduct ;  the  solution  is  then  allowed  to  cool ;  the  crystals  of  bichloro- 
armine  which  separate  are  washed  with  dilute  hyc&ochloric  acid,  or 
with  solution  of  chloride  of  sodium,  and  purified  by  crystallisation 
from  alcohol,  or  re-solution  in  water  and  precipitation  by  hydrochloric 
or  nitric  acid.  On  redissolving  the  hydrochlorate  of  bichloroharmine  in 
a  large  quantity  of  hot  water,  and  boiling  it  for  several  hours  with  a 
great  excess  of  soda-ley,  crystals  of  biddoroharmine  are  deposited, 
which  must  be  recrystaliiised  from  alcohol. 

Properties*    Soft  white  needles. 

Fritzsche. 
mean. 

26  0 166    65-63  56-66 

2  N 28    9-97  10-60 

2  01 ^    71    26-26  26-66 

10  H ^    10 8-66  8-67 

2  0 16    5-69  4-62 

0»lTCl»H»oO«  281    ...t....  100-00    lOOKK) 

Bichloroharmine  forms  a  compound  with  iodine^  corresponding  to 
biniodide  of  nitroharmine  (p.  112),  and  containing  46*45  p.  c.  iodine. 

Insoluble  in  cold,  very  slightly  soluble  in  boiling  toater. 

With  adds  it  forms  crystallisable  salts,  which,  like  those  of  harmine, 
are  very  difficultly  soluble  in  water  containing  acids  or  salts.  The 
mono-acid  (neutral)  salts  are  decomposed  to  a  certain  extent,  with 
separation  of  bichloroharmine,  when  a  large  quantity  of  water  is 
poured  upon  them.  Ammonia  throws  down  bichloroharmine  from  their 
solutions,  as  an  amorphous,  colourless  jelly ;  solution  of  soda  acts  in 
the  same  way,  but  in  this  case  the  precipitate  becomes  ciystalline 
when  long  boiled  with  a  great  excess  of  soda  solution.  —  Bichloro- 
harmine aisplaces  a  trace  of  ammonia  from  a  boiling  solution  of  sal 
ammoniac;  part  of  the  dissolved  bichloroharmine  separates  out  on 
cooling,  but  the  rest  only  on  addition  of  ammonia  to  the  filtrate. 

Hydrochlorate  o/ Bichloroharmine,  —  Obtained  by  dissolving  bichloro- 
harmine in  water  containing  hydrochloric  acid,  and  precipitating  by 
excess  of  hydrochloric  acid.    CrystalUses  from  water  in  needles,  from 
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alcohol  ill  larger  crystals ;  chloride  of  sodium  separates  it  from  its 
solutions  in  the  form  of  a  jelly  which  turns  to  needle-shaped  crystals. 
Contains  4  at.  water,  which  it  gives  off  at  100'',  but  reabsorbs  2  at. 
if  exposed  to  moist  air.  When  heated  much  above  100",  it  becomes 
yellow  and  loses  hydrochloric  acid ;  melts  between  180**  and  200®  to 
a  brown  yellow  liquid  which  dissolves  in  water  and  contains  a  newly 
formed  base. 

Nitrate.  —  Precipitated  as  a  jelly,  which  afterwards  changes  to 
crystalline  needles,  by  addition  of  excess  of  nitric  add  to  a  solution  of 
bichloroharmine  in  water  containing  nitric  add.  Anhydrous  and  less 
soluble  in  water  than  the  hydrochlorate.  When  melted  it  gives  off 
acid  vapours  and  yields  a  brown  mass,  from  the  solution  of  which  in 
aqueous  alkalis  acids  throw  down  brown  flocks. 

Nitrate  of  bichloroharmine  precipitates  from  oxide  of  argentam" 
monium  a  pale-greenish  jelly,  containing  silver.  —  When  hydro- 
chlorate  of  bichloroharmine  is  mixed  with  nitrate  of  silver,  a  jelly  is 
precipitated,  without  formation  of  chloride  of  silver,  but,  on  adding 
nitric  acid  to  the  jelly,  chloride  of  silver  is  formed. 

Bichloroharmine  dissolves  in  alcohol^  ether^  benzene^  and  sulphide  of 
carboriy  much  more  easily  when  heated  than  it  does  in  the  cold. 


Ox^itroazo-nticleua  C*N'XJ±*0". 

Nitroharmine. 

C*N»H"0»  =  C'N^XH'O^,^. 
Fkitzsche.    See  references  7  and  8  under  Harmine. 

NUroharmidine. — Produced  by  the  action  of  hot  concentrated  nitric 
acid  on  harmaline  or  on  nitroharmaline. 

Preparation,'^  One  part  of  harmaline  is  dissolved  in  2  pts.  water 
and  the  necessary  quantity  of  acetic  acid,  and  the  solution  is  allowed 
to  flow  in  a  fine  stream  into  12  pts.  boiling  nitric  acid  of  spec.  grav.  1*4; 
a  violent  evolution  of  red  fumes  ensues,  after  which  the  ebullition  is 
still  continued  for  a  short  time  ;  the  liquid  is  then  cooled  by  addition 
of  ice,  or  by  being  placed  in  cold  water,  and  is  mixed  with  excess  of 
potash-ley,  which  precipitates  nitroharmine,  but  retains  in  solution  a 
resin,  formed  at  the  same  time,  which  gives  it  a  red- brown  colour.  The 
nitroharmine  is  dissolved  in  hot  water  containing  hydrochloric  acid ;  the 
solution  is  filtered  hot  and  mixed  with  concentrated  hydrochloric  acid ; 
the  hydrochlorate,  which  separates  on  allowing  the  liquid  to  stand  for 
a  considerable  time,  is  collected,  washed  with  dilute  hydrochloric  acid, 
dissolved  in  boiling  water,  and  the  solution  is  decomposed  by  ammonia. 
The  nitroharmine  thus  precipitated  is  recrystallised  from  hot  alcohol. 
If  less  nitric  acid  is  employed  than  the  quantity  prescribed  above,  more  resin  is 
formed.  It  is  also  necessary  to  avoid  using  nitric  acid  containing  hydrocliloric  acid, 
and  not  to  add  the  acid  gradually  to  the  solution  of  harmaline,  since  in  the  first  case 
chloronitroharmineis  produced,  and  in  the  second,  a  large  quantity  of  resin. 


110  PRIMARY  NUCLEUS  C«m*;  OXYNITROAZO-NUCLEUS  C>WXH»0«. 

Properties.  Pine,  sulphur-yellow  needles,  of  a  silky  lustre,  or 
small,  dark  yellow  quadratic  octahedra  and  quadratic  tables.  Crystals 
of  the  latter  form  are  obtained  by  rapid  cooling  of  alcoholic  solutions; 
they  quickly  turn  to  needles  when  left  in  the  solution.  —  Tasteless. 


26  C 

8  N 

11  H 

6  O 


Fritesche. 

mean. 

166    .... 

....    60-70    „ 

60-73 

42    .... 

....     16-34    .. 

1600 

11     .... 

....       4-28    .. 

4-23 

48    .... 

....     18-68     .. 

......     x\f'\yw 

0«N2XH"02....  267    100-00    10000 

Decompositions.  1.  Iodine  converts  alcoholic  nitroharmine  into  bin- 
iodide  of  nitroharmine.  —  2.  Bromine  and  chlorine  form  bromo-  and 
chloronitroharmine  by  acting  on  aqueous  salts  of  nitroharmine ;  when 
the  action  is  continued  longer,  they  give  rise  to  resinous  products. 
—  3.  On  heating  bichromate  of  nitroharmine,  a  new  base,  different 
from  nitroharmine,  is  formed. 

ComUnatione.  Nitroharmine  dissolves  slightly  in  cold  vxxter^  mcnre 
abimdantly  in  hot  water,  and  separates  again  partially  on  cooling. 

It  forms  with  acids^  crystallisable,  bright  yellow  salts,  which  have 
a  slight  bitter  taste.  They  are  precipitated  from  their  aqueous  solu- 
tions, like  the  salts  of  harmine,  by  acids  and  salts . —  Kitroharmine 
gradually  displaces  a  small  quantity  of  ammonia  from  a  boUing  solu- 
tion of  sal-ammoniac. 

Sulphate  of  Nitroharmine.  —  a.  Mono-acid.  —  Freshly  precipitated 
nitro-harmine  is  stirred  up  with  warm  water ;  sulphuric  acid  is  added 
in  quantity  not  sufficient  for  complete  solution ;  and  the  mixture  is 
filtered  and  allowed  to  cool,  when  bright  yellow  needles  of  the  mono- 
acid  salt  are  deposited. — b.  Bi-acid.  —  The  solution  of  the  mono-acid 
salt  mixed  with  a  large  quantity  of  oil  of  vitriol  deposits  the  bi-acid 
salt,  in  yellow  needles  as  it  cools. 

Hydriodate.  —  Precipitated  by  iodide  of  potassitmi  from  a  solution 

of  acetate  of  nitroharmine.     Sometimes  a  brown  jelly  separates  at  the  same 
time ;  doubtless  an  iodinenjompound  of  nitro-harmine. 

Hydrochhrate.  —  A  solution  of  nitroharmine  in  acetic  acid  or  in 
warm  water  containing  hydrochloric  acid,  is  mixed  with  excess  of  con- 
centrated hydrochloric  acid,  whereupon  slender  needles  are  quickly 
deposited,  and  the  solution,  if  strong,  solidifies  to  a  magma  of  crystals. 
The  salt  is  washed  with  dilute  hydrochloric  acid,  pressed  between 
blotting  paper,  dissolved  in  boiling  alcohol,  the  solution  digested  upon 
animal  cnarcoal,  filtered  and  left  to  cool.  —  Pale  yellow  needles,  which 
contain  4  at.  water  when  dried  over  oil  of  vitriol.  —  Soluble  in  water 
and  alcohol,  dissolves  with  difficulty  in  water  containing  hydrochloric 
add« 

Over  oU  of  eiirioL  Fritzsohe* 

0»N2XH"0"    267     7802 

HCl 36-4  1106    10-78 

4H0 36     10-98 

o»irajr>o»,Ha  +  4ho.  829.4 100-00 
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Nitrate,  a.  Basic,  —  When  freshly  precipitated  mtroharmine  is 
8ii^)ended  in  water,  and  a  quantity  of  nitric  add  is  added,  less  than 
sufficient  to  dissolve  it,  then  dilute  «^nunonia  until  turbidity  commences, 
the  filtered  liquid  deposits  a  small !  ^antity  of  a  deep-yellow  pre- 
cipitate, and  a  further  quantity  on  addition  of  ammonia.  Under 
the  microscope,  this  precipitate  appears  to  be  composed  of  fibres  much 
crumpled  and  twisted,  it  contains  nitric  acid,  and  is  probably  basic 
nitrate  of  nitroharmine.  It  is  slightly  soluble  in  cold  water,  partially 
soluble  in  boiling  water,  with  separation  of  needles.  Ammonia  and 
solution  of  potash  do  not  act  upon  it  in  the  cold ;  when  heated  with 
the  latter  it  changes  to  needles ;  soluble  in  hot  alcohol,  and  separates 
in  part  unchanged  on  cooling. 

b.  Mono-acid.  —  Precipitated  by  nitric  acid,  from  solutions  of  the 
salts  of  nitroharmine,  in  bright  yellow  needles,  which,  when  left  in  the 
liquid,  change  to  dark  yellow  granules.  —  Slightly  soluble  in  pure 
water ;  still  less  so  in  presence  of  nitric  acid. 

Chromate.  —  Crystalline  precipitate  thrown  down  by  neutral  or 
add  chromate  of  potash  from  solutions  of  the  salts  of  nitroharmine. 

Chloromercurate.  —  Mercuric  chloride  throws  down  a  flocculent  jelly 
from  cold  aqueous  hydrochlorate  of  nitroharmine;  from  hot  dilute 
solutions  it  throws  down  microscopic  bundles  of  crystals. 

Nitroharmine  and  Silver-oxide.  —  The  perfectly  neutral  solution  of 
nitrate  of  nitroharmine  is  mixed  with  ammonio-nitrate  of  silver.  The 
product  is  a  dark,  orange-red,  transparent  jelly,  which  dries  up  to 
brownish  red  amorphous  lumps. 

Chloroplatinate.  —  When  bichloride  of  platinum  is  dropped  into  a 
dilute  boiling  solution  of  hydrochlorate  of  nitroharmine,  needles  or 
foliated  prisms  separate  out,  which  are  difficultly  soluble  in  cold  or 
boiling  water. 

Hydroferrocyanate. — Ferrocyanide  of  potassium  precipitates  from 
cold  concentrated  solutions  of  nitroharmine  salts,  a  jelly ;  from  boiling 
or  acid,  very  dilute  solutions,  brown  microscopic  crystals,  which  are 
very  slightly  soluble  in  water. 

Hydroferridcyanate.  —  Obtained  like  the  previous  salt  with  f erridcy* 
anide  of  potassium.  More  soluble  in  boiling  water  than  the  last  salt, 
and  separates  in  yellow  granules  on  cooling. 

Cyanide  of  Mercury  and  Nitroharmine. —  Yellow  prisms,  which  sepa- 
rate on  cooling  from  solutions  of  acetate  of  nitroharmine  and  mer*^ 
curie  cyanide,  mixed  boiling  hot. 

Hydrosvlphocyanate.  —  Very  small,  almost  colourless  needles,  pre- 
dpitated  by  sulphocyanide  of  potassium  from  solutions  of  nitroharmine 
salts. 

Acetate,  —  A  boiling,  saturated  solution  of  nitroharmine  in  concen- 
trated acetic  acid  and  alcohol,  gradually  deposits  yellow,  well-formed, 
transparent  crystals.  They  become  opaque  when  washed  with  water, 
and  are  completely  decomposed,  by  boiling  with  water,  into  nitro- 
harmine and  acetic  acid. 
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Nitrohannine  is  soluble  in  cold,  still  more  so  in  boiling,  akohoL  It 
dissolves  slightly  in  edier^  easily  in  boiling  cotd-tar  naphtha  and  boiling 
rock'oilj  crystallising  out  almost  completely  on  cooling. 


Biniodide  of  Nitroharmine. 

Fbttzsche.    See  references  7  and  8,  page  104. 

Siniodide  of  NitrohamUdine^  lodonitrohanmdine. 

Solution  of  iodine  in  coal-tar  naptha  is  added  to  a  solution  of  nitro* 
harmine  in  the  same  liquid,  until  a  purple-red  colour  indicates  the  pre- 
sence of  excess  of  iodine ;  the  precipitate,  which  forms  immediately,  is 
filtered  off,  and  washed  with  coal-tar  naphtha. 

A  loose  mass  of  yellowish  brown,  microscopic  needles,  unalterable 
at  100°. 

Fritzsclie. 
Aif'dried.  mean. 

C?WXH"0» 267    ....    60-49    ....    61-3 

21  262    ....    49-61     ....    48*7 

C^N'XH"©*,?....    509    ....  10000    ....  1000 

It  may  also  be  regarded  as  mtroharmaline  in  which  H*  ib  repUioed  bj  P  j  but  the 
modes  of  fonnation  and  decomposition  are  against  this  Tieir. 

Decofnpoaitions,  When  boiled  with  dilute  sulphuric  acidj  it  splits  up 
into  iodine  and  nitroharmine ;  when  boiled  with  ammaniaf  sulphide  of  am- 
moniuin,  potash-ley,  or  alcohol,  it  is  decomposed,  with  separation  of  nitro- 
harmine. —  It  dissolves  in  considerable  quantity  in  concentrated  hydro- 
cyanic add  at  ordinary  temperatures,  giving  a  pale  yellow  solution, 
which  deposits  a  red-brown  crystcdline  mass  when  evaporated.  The 
solution  in  hot  hydrocyanic  acid  deposits,  on  cooUng,  larger  ruby-red 
prisms,  containing  less  iodine  than  biniodide  of  nitroharmine  and  dif- 
fering from  this  body. 

Combinatwns,  —  Almost  completely  insoluble  in  cold,  and  very  slightly 
soluble  in  boiling  water. 

It  appears  to  behave  towards  hydrochloric  acid  as  a  base.  \Vhen 
that  acid  is  poured  over  it,  it  turns  black,  and  becomes  covered  with 
dark,  still  smaller  microscopic  needles;  when  it  is  evaporated  with 
hydrochloric  acid,  iodine  volatilises,  and  there  remains  hardly  anything 
but  hydrochlorate  of  nitroharmine.  Biniodide  of  nitroharmine  dissolves 
in  alcoholic  hydrochloric  acid,  giving  a  yellow  solution  which  nearly 
solidifies  on  cooling,  from  the  separation  of  exceedingly  fine  needles. 

Biniodide  of  nitroharmine  dissolves  abundantly  in  boiling  glacial 
acetic  acid;  the  brown  solution  deposits  dark-coloured  crystals  on 
cooling.  Almost  insoluble  in  cold  alcohol,  ether^  and  coal-tar  naphtha; 
very  slightly  soluble  on  boiling. 
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Oxifbramon&roaeO'micleus  C*N*XBrH*0*. 

Bromonitrohanmne. 

C«N»BrffW  =  (?WXBrHW,H*. 
Fkitzsghe.    See  reference  8,  page  104. 

jBromoniiroharmidine. 

AVTien  dilute  bromine-water  is  added  to  a  very  dilute  solution  of  a 
salt  of  nitroharmine,  the  smell  of  bromine  disappears  immediately,  and 
on  addition  of  ammonia,  bromonitroharmine  is  precipitated,  and  may 
be  purified  by  recrystallisation  from  alcohol. 

Resembles  chloronitroharmine  (see  below).  Forms  salts  with  adds, 
and  unites  with  iodine  and  bromine. 

Bibromide  of  Bromonitroharmine. 

C"N*XBrBP«0«,Br*. 
Fjeutzsche.    See  reference  8,  page  104. 

Bibromide  of  Bromonitroharmidine, 

Bromine- water,  added  in  moderate  excess  to  a  solution  of  bromo- 
nitroharmine in  weak  alcohol,  causes  a  milky  turbidity,  indiich  dis- 
ai>pear8  by  a  a^entle  heat.  The  compound  separates  on  cooling  and 
stirring,  in  yellow,  microscopic  needles. 

Oxtfcklarmtroazo-nucleus  C*N»X01HH)». 

Chloronitroharmine. 

C»N»ClH>»(y  =  (?*N*X01H»0«,H». 

Frttzsohe.    See  reference  8,  page  104. 

CJOoronitroharmidine.  —  Formed  by  the  action  of  chlorine  on  nitro- 
harmine, or  of  nitrohydrochloric  acid  on  harmaline. 

Preparation.  1 .  Chlorine-water  is  added  to  aqueous  hydrochlorate 
or  acetate  of  nitroharmine,  as  long  as  the  smeU  of  chlorine  is  destroyed ; 
or  chlorine  gas  is  passed  into  the  solution,  whereupon  chloronitro- 
hannine  separates  out  in  the  form  of  a  jelly.  The  too  long  continued 
action  of  chlorine  gives  rise  to  a  vellow  resin.  ^  The  mixture  is  heated 
to  boiling,  and  the  resulting  solution  is  precipitated  by  the  cautious 
addition  of  ammonia,  drop  by  drop,  with  constant  stuiing.    A  more 
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or  less  crystalline  product  is  thus  obtained,  whereas,  fi'om  cold  solu- 
tions, a  jelly  is  .precipitated,  which  is  difficult  to  wash.  —  2.  A  solution 
of  1  pt.  harmaJine  in  2  pts.  water  and  the  requisite  quantity  of 
acetic  acid  is  poured  into  12  pts.  of  boiling  nitric  acid  of  sp.  gr. 
1*40,  and  2  pts.  of  fuming  hydrochloric  acid  are  added  to  the  mix- 
ture; or  the  harmaline  solution  is  poured  into  the  boHing  mixture 
of  the  two  acids.  The  liquid  becomes  red-brown,  froths  up  strongly, 
and  evolves  a  volatile  substance  which  attacks  the  eyes,  but  deposits 
nothing  but  resin  on  cooling.  In  order  to  separate  the  dissolved 
chloronitroharmine,  a  solution  of  sal-ammoniac,  cooled  by  placing 
lumps  of  ice  in  it,  is  poured  into  the  liquid ;  this  is  diluted  with  about 
an  equal  bulk  of  water ;  and  caustic  soda  is  then  added^  until  it  smells 
strongly  of  ammonia,  whereby  an  abundant  precipitate  of  impure 
chloronitroharmine  is  thrown  down.  The  product  is  washed  with 
dilute  hydrochloric  acid  and  heated  with  water ;  the  solution  freed  by 
filtration  from  imdissolved  resin,  and  precipitated  by  gradual  addition 
of  ammonia ;  and  the  precipitate  purified  by  crystallisation  from  hot  al- 
cohol. The  crude  chloronitroharmine  may  also  be  dissolved  in  boiling 
water,  with  addition  of  just  the  necessary  quantity  of  nitric  acid,  and 
precipitated  as  nitrate  from  the  cooled  filtrate  by  addition  of  nitric 
acid  in  excess ;  this  salt,  after  being  washed,  may  be  dissolved  in  hot 
water,  and  pure  chloronitroharmine  precipitated  from  the  boiling  hot 
filtered  solution  by  means  of  caustic  ammonia. 

Properties.  Bright  yellow,  brittle  mass,  composed  of  very  fine 
needles,  which  cannot  be  distinctly  perceived,  even  under  a  magnifying 
power  of  300.  Ammonia  precipitates  it  from  cold  solutions,  as  an 
almost  transparent,  deep  yellow,  very  bulky  jelly,  which  shrinks  very 
much  on  drying.  Tasteless;  in  solution  slightly  bitter  and  rough. 
Loses  11*44  per  o^t.  water  at  100^  (4  at.  =  10*98  per  cent^X  9M 
becomes  orange-yellow. 

at  100**.  Fritzsche. 

2I&  0 166     68-64     64-51 

8  N 42     14-40 

lu  A     ■...*.«•••••.•  M.M.     XO 3*42     w..>.M     8*3d 

01    36-4 1218    1207 

6  0 48     16-46 

C»N»XC1H»0»    ....  291-4 10000 

Decomposidons.  After  drying  at  100**,  it  leaves  a  reddish-yellow 
residue  when  alcohol  or  coal-tar  naphtha  is  poured  upon  it,  but  dis- 
solves completely  when  boiled  with  dilute  nitric  acid. — Solution  of 
iodine  converts  it  into  biniodide  of  chloronitroharmine  (p.  115).  When 
mixed  with  solution  of  iodide  of  potassium,  and  then  with  nitric  acid, 
it  deposits  a  deep  blue  precipitate. 

Combinations,  Dissolves  but  slightly  in  cold  water;  more  abundantly 
in  boiling  water,  giving  a  yellow  solution. 

It  forms  pale  jp^ellow  salts  with  acids.  When  boiled  with  solution 
of  sal-ammoniac,  it  only  slowly  displaces  a  trace  of  ammonia. 

Sulphate  of  Chloronitroharmine.  —  a.  Mono^acid.  — When  chloronitro- 
haiminc  is  dissolved  in  warm  alcohol  containing  sulphuric  acid,  this 
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salt  separates  on  cooling  in  globular  groups  of  capillary  needles. 
It  is  obtained  in  bright  yellow,  gelatinous  flocks  by  cooling  the  hot 
aqueous  solution. 

b.  Bi'ocid.  —  The  concentrated,  hot,  alcoholic  solution  of  harmine 
mixed  with  excess  of  sulphuric  add,  gradually  yields  needles  of  the 
acid  salt  on  cooling. 

Hydrochlorate,  —  Chloronitroharmine  is  dissolved  in  hot  alcohol 
mixed  with  excess  of  hydrochloric  acid.  —  Fine  capillary  crystals 
moderately  soluble  in  water.  Precipitated  from  its  aqueous  solution 
by  a  large  excess  of  hydrochloric  add,  as  a  yellow  jelly ;  by  chloride 
of  sodium  in  white  flocks. 

Nitrate.  —  Stellate  groups  of  fine  needles. 

Chloronitroharmine  with  Oxide  of  Silver.  —  Precipitated  by  ammonio- 
nitrate  of  silver  from  a  perfectly  neutral  solution  of  nitrate  of 
chloronitroharmine. 

Chloroplatinate.  —  Hot  alcoholic  solutions  of  hydrochlorate  of  chloro- 
nitroharmine and  bichloride  of  platinum  deposit  this  salt,  on  cooling, 
in  fine  yellow  prisms. 

FritsBche. 

26  C 156  31-40  8207 

3  N 42  8-44 

11  H 11  2-21  2-27 

6  O 48  9^ 

4  01 141-6  28-Sa 

Pt 98-7 19-81  ........  19-68 


■Ji^iaatAasMHlMi^^ 


O2WXClH?0O»^Ca,PtCfl3..  497-3 100-00 

Chloronitroharmine  is  moderately  soluble  in  boiling  atcohol,  but 
slightly  soluble  in  ether.  It  dissolves  abundantly  in  boiling  coat-tar 
naphtha  and  in  roch-oiL 


Biniodide  of  Chloronitroharmme. 

C«N»XC1H>«0«,P. 
Fbitzsche.    See  reference  8,  page  104. 

JBiniodide  of  CAl-oronitroAarmidine, 

Separates  in  fine  needles,  resembling  biniodide  of  nitroharmine, 
from  a  mixture  of  the  hot  solutions  of  iodine  and  chloronitroharmine 
in  alcohol  or  in  coal-tar  naphtha.  —  More  soluble  in  alcohol  than 
biniodide  of  nitroharmine ;  dissolves  easily  in  warm  alcohoUc  hydro- 
cyanic acid,  and  separates  on  cooling  in  brown,  rounded  granules. 

FritzBohe. 

C»l!ra:ClH»oo2  291-4    53-62    53-48 

21    262       46-88    4662 

C«N3XCIHW02,P 543-4    10000    10000 
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Haimaline. 

cmewHy  =  c«n«h»o»,h*. 

6obsl(1841).    ilnn.  PAom.  88,  863. 
VABRSMTaAFP  &  WiLL.    Ann.  Pharm.  89,  289. 
Fbttzsche.    See  references  on  page  104. 

The  TOepazation  of  lii^i^^lmA  was  lint  described  by  G^bel,  after  il  had  been 
ahneadj  (Bull.  §cieni.  Peiersh.  7,  291)  mentioned  by  Fritache. 

Occurrence.  To  the  extent  of  2  to  8  per  cent,  in  the  seeds  of 
Peganum  Hamuda ;  almost  exclosively  in  the  husks,  scarcely  a  trace  in 
the  grain. 

Preparation,  If  in  the  preparation  of  hannine,  as  described  at 
page  104,  a  small  quantity  of  ammonia  is  added  to  the  hydrochloric 
add  solution  of  harmine  and  harmaline,  the  former  is  precipitated  and 
the  latter  remains  in  solution.  The  liquid  is  then  mixed  with  excess 
of  anmionia;  the  precipitate  is  suspended  in  water;  acetic  acid  is 
added  until  nearly  all  is  dissolved;  the  filtrate  is  precipitated  with 
nitrate  of  soda,  chloride  of  sodimn,  or  hydrochloric  acid;  and  the 
precipitated  salt  is  washed  with  a  dilute  solution  of  the  precipitant, 
and  purified  by  treatment  in  aqueous  solution  with  animal  charcoal. 
The  narmaline  is  precipitated  from  the  solution  by  excess  of  potash- 
ley,  and  washed  at  first  with  water,  finally  with  absolute  alcohol ;  it 
is  then  dissolved  in  boiling  absolute  alcohol,  and  the  solution  is  allowed 
to  cool,  completely  protected  from  the  air  (Fritzsche). — Gobel  exhausts 
the  pounded  seeds  with  boiling  water  acidulated  with  acetic  add ; 
precipitates  with  potash;  crystallises  the  product  from  absolute 
alcohol;  redissolves  it  in  acetic  acid;  decolorises  the  solution  with 
animal  charcoal ;  predmtates  with  potash  or  ammonia ;  and  crystallises 
again  from  alcohol.  The  crystals  thus  obtamed  have  still  a  yellowish 
brown  colour. 

Properties.  Obtained  from  its  alcoholic  solution,  if  completely 
protected  from  air,  in  colourless  crystals,  belonging  to  the  rhombic  or 
right  prismatic  system.  Fig.  71  without  u,  but  with  the  longitudinal 
face  m  {fig.  73).  a:  a  (over  y)  =  116°  84'  ',a:a  (behind)  =  131°  18' ; 
a:  a  (below)  =  83°  54'.  (Nordenskiold,  Petersh.  Acad.  Bull.  6,  58.) 
By  itself  it  has  scarcely  any  taste ;  in  solution  it  tastes  purely  bitter 
(Fritzsche);  has  a  faint  bitter  taste,  and  is  afterwards  somewhat 
rough  and  sharp  (Gobel).  Does  not  lose  weight  at  190°  (Yarrentranp 
&  Will). 

Tarentmpp  Fritssche. 

&  Will.  meam, 

mean.  earUer,  later. 

26  C 166  ....  72-90  ....  7815  ....  7849    ....    72-78 

2  N    28  ....  18-08  ....  13-46  ....  12'83 

14  H   14  ....  6-64  ....  6-76  ....  669    ....      6-48 

2  O    16  ....  7-48  ....  8-64  ....  7-59 

CPWH»H>».  214    ....  100-00    ....  lOOW    ....  100-00 
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TaRvntarapp  &  Will  analyaed  Gt6beV§  hannaline :  they  gare  the  fommla 
C»I?rH'*0.    Jmtzsche's  earlier  formula  contains  27  at.  carbon. 

DecomposittonB.  1.  Harmaliiie  heated  in  a  platinum  spoon  melts  to 
a  brown-red  liquid,  evolves  disagreeably  smelling  -vmte  vapours, 
takes  fire,  and  leaves  a  combustible  cinder.  When  heated  in  a  small 
tube  it  yields  a  white,  mealy  sublimate  (Gobel). — 2.  Freshly  pre- 
cipitated or  aqueous  harmaline  is  coloured  brown  by  exposure  to  otV, 
especially  air  containing  ammonia.  (Fritzsche).  For  Gobere  statement 
see  Harmalft-red  (p.  119.)  —3.  Nitrate  of  harmaline,  warmed  with  alcoholic 
hydrochloric  acid,  is  converted  into  harmine  (p.  104) :  C'N'ff  K)*  +  0* 
=  C»N«H»K)»  +  2H0.  Harmaline,  boiled  with  excess  of  nitric  acid, 
yields  first  nitroharmaline ;  then,  by  longer  boiling,  nitroharmine.  — 
Boiling  nitrohydrochloric  add  yields  chloronitroharmine.  -^  4.  Bichromate 
of  harmaline,  heated  above  120°,  undergoes  a  decomposition  which 
propagates  itself  through  the  whole  mass,  and  produces  harmine  and 
a  dark-coloured  resin.  —  5.  With  hydrocyamc  add,  it  forms  hydro- 
cyanharmahne  (Fritzsche). 

Combinatione,    Harmaline  is  ver^  slightly  soluble  in  water. 

It  neutralises  acids  and  forms  with  tihem  easily  soluble,  crystalline 
sake  (Gobel).  These  and  their  solutions  are  vellow  (pure  sulphur- 
yellow:  Fritzsche),  have  a  bitter  taste,  and  are  decomposed  by 
ammonia  or  the  fixed  alkalis,  with  separation  of  harmaline  (Gdbel), 
although  a  larger  quantity  of  the  base  remains  dissolved  than  cor- 
responds to  its  solubility  in  water  (Fritzsche).  From  cold  aqueous 
harmaline-salts,  ammonia  and  potash  precipitate  oil-drops,  which 
collect  to  resinous  concretions  in  strong  solutions,  and  quickly  change 
to  crystals  in  dilute  solutions.  In  hot  liquids,  the  oily-drops  appear 
only  for  an  instant. — With  the  aid  of  heat,  hannaline  displaces 
ammonia  from  its  salts.  —  The  salts  of  harmaline  (like  the  corres- 
ponding harmine- salts)  are  more  soluble  in  pure  water  than  in  water 
coutainmg  acids  or  salts,  and  are  precipitated  from  their  aqueous 
Bolutions  by  acids  and  salts  (Fritzsche). 

Carbonate  of  Harmaline.  —  The  salts  of  harmaline  yield  with  normal 
alkaline  carbonates  either  no  precipitate,  or  a  precipitate  of  harmaline. 
—  When  concentrated  solutions  of  bicarbonate  of  potash  and  acetate 
of  harmaline  are  mixed  together,  bicarbonate  of  harmaline  is  thrown 
down,  and  can  be  obtained,  without  much  decomposition,  by  washing 
with  very  cold  water,  and  quickly  pressing  and  drying  in  the  air.  — 
Fine  needles,  containing  about  13  per  cent,  carbonic  acid,  and  easily 
decomposed  by  water  into  harmaline  and  carbonic  acid  gas  (Fritzsche). 

Phosphate,  —  Exists,  according  to  Gobel,  in  the  seeds  of  Peganum 
Harmala,  — -  The  neutral  salt  is  obtained  in  needle-shaped  crystals  by 
boiling  excess  of  harmaline  with  dilute  phosphoric  acid  and  evaporating 
the  filtrate.  Phosphoric  acid  precipitates  an  acid  salt  from  the  aqueous 
solution  of  the  neutral  salt  (Fritzsche). 

Sulphite,  —  The  solution  of  harmaline  in  aqueous  sulphurous  acid 
dries  up  to  a  yellow  resin,  without  any  traces  of  crystallisation 
(Fritzsche). 

Srdphate.^^BM  Mono-acid,  ^^  A  jeUovr  resm,  which  changes  to  a 
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radiated  crystalline  masB  over  oil  of  vitriol,  obtained  by  digesting  dilute 
sulphuric  acid  upon  excess  of  harmaline  and  evaporating  the  filtrate. 
— b.  Biacid,  —  Precipitated  in  needles,  which  dissolve  easily  in  water, 
by  adding  sulphuric  add  to  the  solution  of  a.  (Fritzsche). 

Hydrosulphate. — By  mining  concentrated  solutions  of  bihydro* 
sulphate  of  ammonia  and  acetate  of  harmaline,  fine  prisms  are  obtained, 
which  quickly  decompose  in  the  air  after  separation  of  the  mother- 
liquor  (Fritzsche). 

Hydnodate.  — Orystalline  precipitate,  difficultly  soluble  in  water. 

HydrochhraU.  —  Aqueous  acetate  of  harmaline  is  precipitated  by 
excess  of  hydrochloric  add,  and  the  precipitate  is  washed  with  dilute 
hydrochloric  acid.  If  the  salt  has  not  a  pure  yellow  colour,  it  is  dissolved 
in  water  and  precipitated  by  pouring  the  solution  into  dilute  hydro- 
chloric acid.  —  Long,  slender,  yellow  needles,  which  lose  12'6  per  cent, 
water  when  heated  (4  at.  =  12'57  per  cent,  water). —  Dissolves  easily 
in  water  and  alcohol,  especially  with  the  aid  of  heat,  slowly  in 
hydrochloric  add  or  solution  of  conmion  salt. 

fVitzBclie. 
at  125*.  mean, 

26  0 156  6280  6312 

2  PI  **..M.«..  Zo   11*18 

15  H 15  5-99  5-88 

2  O 16  6-89 

a 85-4  1414  18-74 

0»N«Hi*0»,Ha.  250-4  10000 

iVlJifra/0.  — By  predpitating  acetate  of  harmaline  with  dilute  nitric 
add,  or  with  nitrate  of  ammonia,  needles  are  obtained  which  are 
sparingly  soluble  in  pure  water,  and  almost  insoluble  in  water  contain- 
ing nitric  acid  (Fritzsche). 

Chromate,    a»  Mono-acid,  •—  On  mizing  together  dilute  BolatioiiB  of  acetate 
of  harmaline  and  normal  chromate  of  potaah,  harmaline  is  precipitated.     Crystals 

of  monochromate  of  harmaline  are  obtained  by  adding  acetate  of  har- 
maline, drop  by  drop,  to  a  cold,  saturated,  aqueous  solution  of  mono- 
chromate of  potash,  as  long  as  harmaline  is  separated,  then  filtering,  and 
adding  more  acetate  of  harmaline  to  the  filtrate.  —  The  same  compound 
separates  as  a  semi-fluid,  dirty  yellow  mass  when  crystals  of  mono- 
chromate of  potash  are  thrown  into  a  concentrated  solution  of  acetate 
of  harmaline.  If  the  mass  is  rinsed  with  a  little  water,  dissolved  in  a 
larger  quantity,  and  the  solution  added  to  the  mother-liquor,  crystals 
of  the  salt  separate  out.  —  Bright  yellow,  flattened  needles,  sparingly 
soluble  in  water.  Easily  decomposed  into  harmaline  and  the  biacid 
salt :  on  addition  of  acetic  acid,  this  decomposition  takes  place  imme- 
diately (Fritzsche). 

b.  Biacid.  —  Aqueous  chromic  acid,  monochromate  and  bichromate 
of  potash  throw  down,  from  dilute  acid  solutions  of  harmaline  salts, 
orange-coloured  drops,  which  soon  harden  to  bunches  of  crystals.  — 

Remains  unchanged  at  120^.     For  the  decomposition  at  higher  temperatures 

see  page  117 .  Scarcely  soluble  in  water,  crystallises  from  its  solution  in 
boilmg  alcohol,  but  is  decomposed  by  continued  ebullition  (Fritzsche). 

CMoromsrcHraU.  —  Separates  in  the  form  of  fine  needles  when  hot 
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solutions  of  mercuric  chloride  and  hydrochlorate  of  harmaline  are  mixed 
together;  from  cold  solutions  it  separates  as  a  thick  flocculent  pre* 
cipitate  (Fritzsche). 

CKbroplatincae.  —  Bright-yellow,  light  powder,  composed  of  micros* 
copic  crystals. 

FritzBohe. 


26  0 166  .. 

2  N 28  .. 

......  8716 

6-67 

8-67 

8-82 

26-29 

23-60 

........  87-62 

16  H  16  ... 

2  0..« 16  ... 

8  d  106*2  ... 

8-66 

Pt  98-7  ... 

23-28 

CTOr«ff*0»,H01.PtCl«  419-9  ... 

100-00 

ContainB  24-62  per  cent,  platinmn  (Varrentrapp  k  Will). 

Hydromlphoctfainale.  —  Obtained  from  sulphocyanide  of  potassium 
and  hydrocUorate  of  harmaline.  Bright  yellow  crystalline  precipitate ; 
after  recrystallisation,  slender  flattened  needles,  with  a  silky  lustre. 

Hydroferrocyanate.  —  A  dilute  solution  of  hydrochlorate  of  harma- 
line is  precipitated  at  boiling  heat  with  ferrocyanide  of  potassium  in 
excess.  Vermilion-red  crystalline  powder  and  larger  crystals.  Quite 
insoluble  in  water  (Fritzsche). 

Hydroferndcyanate.  —  Separates  from  cold  solutions  in  drops  which 
change  to  dark  greenish  blue  crystals.    Insoluble  in  water  (Fritzsche). 

Acetate.  —  The  solution  of  harmaline  in  acetic  add  yields  acetate  of 
harmaline  as  an  easily  soluble  crystalline  salt  by  spontaneous  eva- 
poration ;  by  evaporation  at  higher  temperatures,  harmaline  separates 
(Fritzsche). 

Oxalate,  —  If  aqueous  oxalic  add  is  boiled  with  harmaline  in  excess, 
needles  of  the  diacid  salt  separate  on  cooling ;  from  their  solution, 
oxalic  acid  precipitates  the  mono-add  salt  (Fritzsche). 

Harmaline  dissolves  with  difficulty  in  cold  alcohol^  easily  on  boiling. 
It  is  sparingly  soluble  in  ether ^  and  is  precipitated  by  ether  from  the  con- 
centrated alcoholic  solution  as  a  crystalline  powder.  It  is  somewhat 
soluble  in  rock  ot7,  oil  of  turpentine^  and  oU of  lemons;  the  freshly  distilled 
oils  dissolve  it  without  coloration  if  protected  from  the  air. — Oil  of 
turpentine,  which  has  been  exposed  to  the  air,  colours  harmaline  red 
on  boiling ;  oil  of  lemons  colours  it  dark  brown.  —  Hydrochlorate 
of  harmaUne  dyes  cloth  mordanted  with  alum  a  pale  and  fugitive, 
yellow  (Fritzsche).     See  alflo  Hannala-red. 


Appendix  to  HarmaUne, 

Harmala-red. 

GoBEL.     Ann.  Pharm.  38,  363. 
DoLLFUSS  &  ScHLUMBBBGER.     J.  pr,  Chem.  30,  41. 
Frttzsghe.     Petersb.  Acad,  Bull.  6, 300 ;.  J,  pr,  Chem.  40,  165 ;  Pharm. 
Centr.  184-8,  74. 
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Sarmalat  JPorphyrhatmim.  —  Harmalft-aeeds  are  used  for  obtaming  a  red  dye. 
G5bel  prepared  the  oolouring  matter,  but  did  not  describe  his  TOOcess.  He  regards 
harmala-red  as  a  product  of  oxidation  of  harmaline ;  Fritzscne  howerer  disputes 
this. 

When  1  pt.  of  powdered  harmiala-Beeds  is  moistened  with  2  pts. 
alcohol  of  80  per  cent.,  and  allowed  to  stand  for  eight  days  or  a  fort- 
night in  a  closed  vessel,  the  mixture  acquires  a  dark-red  colour,  which 
becomes  brighter  and  purer  when  the  moistening  with  alcohol  is  re- 
peated, and  the  smell  of  the  latter  at  the  same  time  disappears.  The 
coloiuing  matter  thus  formed  can  be  precipitated,  but  not  quite  pure, 
from  its  acid  solutions  by  alkalis.  Beautiful  purple-red,  almost  gela- 
tinous flocks  are  thus  obtained,  which  dry  up  to  a  dark,  opaque  mass, 
with  a  greenish  iridescence,  and  are  very  slightly  soluble  in  water.  If 
dissolved  in  acid  after  drying,  alkalis  no  longer  precipitate  it  purple, 
but  yellowish-red  (Fritzsche). 

Oobers  harmala-red  is  insoluble  in  water,  moderately  soluble  in  ether, 
and  soluble  in  all  proportions  in  absolute  alcohol.  With  acids  it  forms 
red  salts,  and  dyes  wool  or  silk  mordanted  with  sulphate  of  alumina 
from  the  lightest  pink  to  the  deepest  poppy-red. 


Conjugated  Compounds  of  HarmaUm. 

Hydrocyanharmaline. 

C»N»IP«0«  ==  C»N«IPH)*,HCy. 

Fritzsche.    See  references  8  and  6,  page  108. 

Formation,  By  bringing  together  harmaline  and  hydrocyanic  acid, 
or  harmaline-salts  and  cyanide  of  pot^ussium. 

JPreparatton.  1.  Harmaline  is  added  to  boiling  dilute  alcoholic 
h vdrocyanic  acid,  as  long  as  it  is  thereby  dissolved ;  the  solution  is 
filtered  hot,  and  on  coolmg  hydrocyanharmaline  crystallises  out. — 
2.  A  concentrated  solution  of  acetate  of  harmaline  is  mixed  with  hy- 
drocyanic acid,  whereupon  hydrocyanharmaline  separates  after  some 
time,  and  may  be  freed  from  the  mother-liquor  by  washing  with  water. 

Onlj  a  small  product  is  thus  obtained  for  the  most  part.  —  8.    An    aqueous 

solution  of  a  harmaline-salt  is  mixed  with  solution  of  cyanide  of 
potassium,  and  the  resulting  amorphous  precipitate,  which  would  be 
decomposed  by  drying  in  the  air,  is  dissolved  while  still  moist  in 
boiling  alcohol,  and  allowed  to  crystallise  by  cooling.     Cyanide  of 

gotassium  gives  an  immediate  crystalline  precipitate  with  alcoholic 
armaline-salts.  Any  harmaline  that  may  remain  mixed  with  it,  can 
be  removed  by  means  of  dilute  acetic  acid,  which  attacks  hydro- 
cyanharmaline comparatively  little. 

Properiks.  Colourless,  thin,  rhombic  plates ;  permanent  in  the  air 
and  in  vacuo. 
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Decompositions.  1 .  A  moi*phous  moist  hy drocy anbarmaline  is  partially 
decomposed,  by  drying^  in  the  air,  into  hydrocyanic  add  and  harmaline; 
crystallised  hydrocyanharmaline  does  not  undergo  a  similar  partial 
decomposition  till  heated  above  100°  ;  at  about  180°,  it  is  completely 
decomposed  into  the  same  poducts.  —  2.  It  likewise  splits  up  into 
hydrocyanic  add  and  harmaline  when  boiled  with  water  or  alcohoL  — • 
3.  When  hydrocyanharmaline  suspended  in  water  is  heated  to  boiling, 
with  a  great  excess  of  nitrtc  actd^  the  liquid  assumes  a  beautiful 
purple-red  colour,  and  deposits,  when  cold,  a  splendid  red,  amorphous 
powder,  a  further  quantity  of  which  can  be  obtained  from  the  mother- 
liquor  by  addition  of  water,  or  by  partial  neutralisation  with  ammonia. 
The  red  powder  is  changed  to  a  fine  green  by  ammonia;  alcohol 
dissolves  it  with  beautiful  purple  colour,  which,  however,  soon  passes 
into  a  dirty  yellow,  but  does  not  yield  it  again  unaltered  in  evaporation. 
Ether  is  not  coloured  by  it,  but  dissolves  a  part,  probably  a  foreign 
admixture.  —  If  hydrocyanharmaline  is  stirred  up  with  water  and 
poured  into  boiling  nitric  acid,  a  much  smaller  quantity  of  the  red 
substance  is  formed.  If  alcohol  is  used  instead  of  water,  other  pro- 
ducts of  decomposition  are  formed.  —  Hydrocyanharmaline  heated 
with  hydrochloric  acid  and  chhrate  ofpotaah  is  converted  into  a  resin. 

Combinations.  Hydrocyanharmaline  is  insoluble  in  toater. — With 
acids  it  forms  colourless  salts  of  hydrocyanharmaline.  These  are 
partially  decomposed,  even  by  separation  from  their  solutions,  and 
more  easily  in  proportion  as  the  latter  are  more  dilute.  They  are 
decomposed  with  peculiar  facility  when  dried  and  kept.  They  cannot 
be  prepared  by  acting  on  the  corresponding  harmaline-salts  with 
hydrocyanic  acid. 

Sulphate  of  Hydrocyanharmaline,  —  Oil  of  vitriol  dissolves  hydro- 
cyanharmaline without  decomposition,  forming  a  yellow  liquid,  which, 
by  absorbing  moisture  from  the  air,  or  by  careful  dilution  with  water, 
is  rendered  colourless  and  deposits  crystals  of  the  sulphate.  Moderately 
concentrated  sulphuric  acid  converts  hydrocyanharmaline  into  sulphate, 
without  visibly  changing  its  form  or  dissolving  it.  Hydrocyan- 
harmaline dissolves  in  very  dilute  sulphuric  add  to  a  clear,  colourless 
liquid,  which  deposits  part  of  the  salt  after  a  time  in  dense, 
microscopic  crystals. 

Eydrochlorate.  —  Crystals  of  hydrocyanhannaline,  moistened  with 
a  small  quantity  of  water  or  alcohol  and  then  covered  with  hydro- 
chloric acid,  are  converted  into  the  hydrochlorate,  without  visible  change 
of  form,  though  under  the  microscope  they  are  seen  to  be  made  up  of 
an  aggregation  of  small  crystids.  —  Finely  divided  hydrocyanharmaline 
dissolves  to  a  clear  liquid  in  suffidently  dilute  hydrochloric  acid, 
whence  a  crystalline  powder  is  generally  depositea.  This  must  be 
separated  from    the    mother-liquor   immediately,  in  order  that   it 
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may  not  be  contaminated  with  hydrochlorate  of  harmaline,  then 
washed  with  water,  and  dried  as  quickly  as  possible  between  filter- 
paper.  —  Colourless  rhombic  octahedrons.  Splits  up  into  hydrocyanic 
acid  and  hydrochlorate  of  harmaline  when  boiled  with  water. 
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Nitrate.  —  Nitric  acid  combines  with  hydrocyanharmaline,  forming 
a  salt  which  is,  oleaginous  at  first,  but  soudifies  after  some  time  to  a 
crystalline  mass.  Finely  divided  hydrocyanharmaline  mixed  with  a 
large  quantity  of  water,  dissolves  on  addition  of  nitric  acid,  to  a  clear 
liquid,  which  deposits  after  a  while  crystals  of  nitrate  of  hydro- 
cyanharmaline, and  presently  also  of  nitrate  of  harmaline. 

Cold  concentrated  acetic  acid  gradually  dissolves  hydrocyan- 
harmaline ;  but  the  acetate  cannot  be  obtained  in  the  solid  form  from 
the  solution,  the  yellow  colour  of  which  seems  to  indicate  that  the 
harmaline  exists  in  it  no  longer  in  combination  with  hydrocyanic 
acid. 

Hydrocyanharmaline  dissolves  sparingly  in  cold,  more  abundantly 
in  hot  alcohol. 


Oxyrdtroazo-nucleue  C^^TEDHf. 

Nitroharmalme. 

C»"N'H»0*  =  C*N»XHPH)«,H". 
Fbitzsohs.    See  references  4  to  7,  pages  103,  104. 

Chnf9oharmme,    NUroharmalidine, 

Formation.    By  the  action  of  nitric  add  on  harmaline. 

Proration.  1.  Two  parts  of  water  are  poured  upon  1  pt.  of 
harmaline ;  enough  acetic  add  is  added  to  dissolve  the  latter ;  and  the 
solution  is  pom-ed  in  a  fine  stream  into  24  pts.  of  boiling  nitric  acid 
of  sp.  gr,  1*120.  As  soon  as  the  stormy  evolution  of  red  fumes, 
which  takes  place  on  mixing  the  liquids,  has  subsided,  the  lamp  is  re- 
moved; the  liquid  is  cooled  as  quickly  as  possible,  and  excess  of  alkali 
is  added,  whereby  nitroharmaline  is  precipitated,  and  a  resin  formed  at 
the  same  time  is  kept  in  solution.  The  washed  precipitate  is  triturated 
with  dilute  acetic  acid,  and  chloride  of  sodium  is  added  to  the  filtered 
solution,  wherebv  hydrochlorate  of  nitroharmaline  is  precipitated ;  this 
is  dissolved  in  lukewann  water,  and  nitrohannaline  is  precipitated 
from  the  solution  by  an  alkali.  —  2.  Six  to  eight  parts  alcohol  of 
80  per  cent,  are  poured  upon  1  pt.  harmaline,  and  2  pts.  oil  of  vitriol 
added;  when  the  whole  is  dissolved,  2  pts.  of  moderately  diluted 
nitric  acid  are  added^  and  the  mixture  is  placed  in  hot  water.     In 
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Gonseqnenc^  of  the  actlc»i  of  the  nitric  acid  npon  the  alcohol^  violent 
ebullition  of  the  liquid  soon  aetfl  in,  and  must  be  stopped,  after  a  short 
time,  by  rapidly  oooling  the  mixture,  whereupon  nearly  all  the  nitro^ 
harmaline  that  has  been  formed  is  deposited  as  bisulphate.  This  pro« 
duct  is  washed  with  alcohol  containing  sulphuric  add,  and  dissolved  in 
lukewarm  water ;  dilute  solution  of  caustic  potash  is  added  drop  by  drop 
to  the  solution  when  quite  cold,  until  a  permanent  precipitate  is  pro- 
duced, and  the  colour  of  the  liquid  has  become  pure  golden  yellow ; 
foreign  admixtures  are  thus  separated,  and  the  solution  is  then  quickly 
filtered  into  a  small  quantity  of  acid.  The  feebly  acid  solution  is 
warmed  to  40^  or  50%  and  an  excess  of  caustic  potash  or  ammonia  is 
added  all  at  once  with  constant  stirring ;  a  crystalline  precipitate  of 
nitroharmaline  is  thus  formed  almost  instantly.  It  can  be  obtained  in 
somewhat  larger  crystals  by  recrystallisation  from  boiling  water. 
Crude  nitroharmaline  may  also  be  purified  by  precipitating  its  solution 
in  sulphuric  acid  by  means  of  common  salt  or  nitrate  of  soda,  dis- 
solving the  precipitated  hydrochlorate  or  nitrate  in  cold  water,  and 
throwing  down  the  nitroharmaline  from  the  filtered  solution.  If 
harmaline  or  harmine  is  still  present,  the  product  is  stinted  up  with 
water  to  a  mud,  and  excess  of  concentrated  aqueous  sulphurous  acid 
is  added,  whereby  the  whole  is  dissolved ;  after  a  while,  however,  the 
bisulphate  of  nitroharmaline  separates  out  almost  completely,  while 
harmine  and  harmaline  remain  dissolved.  The  product  is  washed 
with  dilute  sulphurous  add,  dissolved  in  warm  water,  and  the  solution 
predpitated  by  excess  of  alkali. 

Properties.  Small,  orange-yellow  prisms,  which  melt  at  120**, 
often  at  lower  temperatures,  to  a  brown  resin,  and  solidify  again  on 
cooling. 

Fritzsohe. 
mean. 
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Decompositiona,  1.  Boiling  concentrated  nitric  add  converts  nitro- 
harmaline into  nitroharmine.  — 2.  On  heating  the  bichrotnatej  a  violent 
decomposition  sets  in,  whereby  a  peculiar  base  is  produced.  —  8.  Ht/- 
drocyanic  acid  converts  it  into  hydrocyannitroharmaline. 

Combinations,  Dissolves  in  cold  water  to  a  very  slight  extent, 
colouring  it  yellow ;  it  dissolves  more  readily  in  boiling  water. 

With  acids  it  forms  yellow,  crystallisable  saUs^  resembling  those  of 
harmaline.  The  neutral  salts  are  decomposed  by  boiling  their  solutions ; 
the  basic  salts  are  decomposed  by  merely  standing  in  the  air,  and 
acquire  a  greenish-yellow  colour,  a  dark-coloured  substance  predpitable 
by  alkali  being  formed  at  the  same  time.  Alkali  added  to  the  salts  of 
nitroharmaline  in  quantity  less  than  sufficient  for  complete  decom- 
position, separates  the  base  in  the  form  of  an  oil  or  resin  which  solidifies 
only  on  standing.  —  Nitroharmaline  dissolves  abundantly  in  warm  solu- 
tion of  sal-ammoniac,  and' displaces  ammonia  on  boiling. 
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Sulphite  of  Nitf*oharmalitie,  —  Freshly  precipitated  nitroharmaline 
dissolves  abundantly  in  aqueous  sulphuric  add,  and  separates  almost 
completely,  after  some  time,  as  bisulphite.  —  Sparingly  soluble  in  water, 
still  less  in  aqueous  sulphuric  add. 

Sulphate,  —  a.  MonO'Ocid.  —  The  aqueous  solution  of  neutral  acetate 
of  nitroharmaline  is  saturated  with  sulphate  of  ammonia ;  or  cold  dilute 
sulphuric  add  is  digested  with  excess  of  nitroharmaline,  and  allowed 
to  evaporate  at  the  common  temperature.    Easily  soluble  in  water. 

b.  Biacid,  —  Nitroharmaline  is  dissolved  in  boiling  alcohol  mixed 
with  a  great  excess  of  sulphuric  add,  and  the  solution  is  allowed  to 
cool ;  or  it  is  dissolved  in  excess  of  oil  of  vitriol  and  the  dark  brown- 
red  solution  is  poured  drop  by  drop  into  cold  water  with  constant 
stirring,  and  the  crvstalline  powder  which  separates  is  washed  with 
water.  — Bright  yellow  crystals,  difficultly  soluble  in  water. 

IVitssche. 
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Hydriodate  and  Hydrolromate  of  NitroharmaUne.  —  Obtained  by 
double  decomposition.    Crystals  veiy  similar  to  the  hydrochlorate. 

Rydrochlorate. '—  1.  Nitroharmaline  is  covered  with  alcohol,  a  ^at 
excess  of  hydrochloric  add  is  added,  the  mixture  is  heated  uniS  the 
whole  is  dissolved  and  then  allowed  to  cool.  —  2.  Acjueous  acetate  of 
nitroharmaline  is  predpitated  by  excess  of  hydrochlonc  add  or  chloride 
of  sodium.  —  Small,  j7ellow  crystals  soluble  in  water  and  alcohol,  in- 
soluble in  hydrochlonc  acid  or  solution  of  diloride  of  sodium. 

FritzBche. 
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Nitrate,  —  Acetate  of  nitroharmaline  is  predpitated  with  nitric  acid 
or  nitrate  of  soda;  or  freshly  predpitated  nitroharmaline  is  dissolved 
in  hot  dilute  nitric  add,  whence  the  salt  separates  on  cooling.  Yellow 
needles ;  rather  difficultly  soluble  in  pure  water,  and  still  less  soluble 
in  water  containing  nitric  add. 

Bichromate,  —  On  mixing  solutions  of  nitroharmaline  and  of  chromic 
add  or  bichromate  of  potash,  oily  drops  separate  which  soon  solidify 
in  the  crystalline  state.  —  Sparingly  soluble  in  cold  water,  but  dissolves 
more  easily  in  boiling  water,  and  to  some  extent  in  alcohol,  without 
decomposition. 

Chloromercurate,  —  When  cold  solutions  of  mercuric  chloride  and 
hydrochlorate  of  nitroharmaline  are  mixed  together,  yellow  flocks  sepa- 
rate, which  soon  solidify  in  the  crystalline  form.  Viom  hot  solutions, 
larger  needle-shaped  crystals  are  obtained  on  cooling. 

NltroharmaUne  with  SHver-oxide.  —  A  perfectly  neutral  solution  of 
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nitrate  of  nitr^hannalme,  mixed  with  ammonio-mtrate  of  silver ;  deposits 
a  gelatinous,  yellowish-red  precipitate,  which  becomes  somewhat  denser 
if  left  in  the  liquid,  and  shrinks  on  drying  to  brown-red  amorphous 
Imnps* 

SVitische. 
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Nitrate  of  NitroharmaUne  and  Stiver.  —  Obtained  bv  mixing  alcoholic 
nitroharmaline  with  nitrate  of  silver.  Bright  yellow  flocks,  made 
up  of  bright  yellow,  interlaced  needles  conmionly  mingled  with  dark 
orange-yellow  granules. 

Chhroplatinate'^Onjsnnng  together  solutions  of  hydrochlorate  of 
nitroharmaline  and  platinic  chloride,  bright  yellow  flocks  are  precipitated, 
which  soon  change  to  microscopic  crystals,  of  a  darker  colour,  grouped 
in  stars. 
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Hifdroferrocyanate.  —  Small  bright  brown  feathery  crystals,  com- 
posed of  smaller  needles.    Very  difficultly  soluble. 

HydroferridcyanaJU.  —  Separates  in  oily  drops,  which  change  in  the 
course  of  a  few  moments  to  a  yellow  crystalline  powder,  on  mixing 
solutions  of  ferridcyanide  of  potassium  and  a  salt  of  nitro-harmaline. 

Hydrosulphocyanate.  —  Bright  yellow,  microscopic  needles,  rather  diffi- 
cultiy  soluble  in  water. 

iic^<e.^>  Nitroharmaline  dissolves  easily  in  acetic  acid.  By  eva- 
poration at  the  ordinary  temperature,  the  salt  is  obtained  in  the 
crystalllDe  form. 

Oxalate.  —  Nitroharmaline  dissolves  easily  in  aqueous  oxalic  acid, 
and  is  not  precipitated  from  its  solutions  by  excess  of  oxalic  acid.  The 
salt  is  obtamed  crystallised  by  evaporation  of  its  solutions. 

Nitroharmaline  dissolves  with  tolerable  ease  in  cold  alcohol^ 
but  much  more  easilv  in  hut  alcohol,  crystallising  on  cooling. — It  dis- 
solves but  little  in  cold,  somewhat  more  in  boiling,  ether^  and  is  not  pre- 
cipitated by  ether  from  its  cold  saturated  alcoholic  solution.  —  Dissolves 
abondantiy  in  hot  volatile  and  fatty  oils,  separating  again  on  cooling. 
From  the  solution  in  warm  rock-oil,  tiiere  separate,  together  with  orange- 
yellow  ci-ystals  of  nitroharmaline,  bright  yellow  needles  containing  5*6 
to  6*31  p.  c.  rock-oil,  smelling  faintly  of  rock-oil,  and  unaltered  at  100^. 
They  split  up  into  nitroharmaline  and  rock-oil,  slowly  when  boiled 
with  water,  more  quickly  by  contact  with  acids  or  alcohol. 
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Hydrocyannitrohannaline. 

C«N*ff*0»  =  C««N»XH»0*,HCy. 
Fbitzsche.    See  references  5  and  6,  page  104. 

Separates  on  cooling  from  a  solution  of  nitroharmaline  in  warm 
alcoholic  hydrocyanic  add,  or  when  a  mixture  of  acetate  of  nitro- 
harmaline and  excess  of  hydrocyanic  acid  is  left  to  stand.  —  It  is  also 
obtained  by  mixing  together  cold  aqueous  salts  of  nitroharmaline  and 
excess  of  hydrocyanic  acid,  and  adding  ammonia ;  it  then  separates  at 
first  as  a  jefly,  but  soon  becomes  crystalline. 

Yellow  needles,  unalterable  in  dry  air ;  smells  of  ammonia  in  damp 
air. 

at  100".  Fritcsohe. 
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Splits  up  wien  boiled  with  water  into  hydrocyanic  acid  and  nitro- 
harmaline.—  Decomposed  by  concentrated  ammonia  and  by  potash-le^^ 
acquiring  a  darker  colour. 

Dissolves  in  oil  of  vitriol  at  ordinary  temperatures  to  a  brown-yeUow 
liquid,  which  deposits  needles  of  sulphate  of  hydrocyannitrohannaline 
when  dropped  into  a  small  quantity  of  water.  These  needles  decom- 
pose when  washed. 


Primary  Nuclw$(?'H}*;  Oxt^gen-micleuB  CFH?*(f. 

Filicic  Acid. 

C«BPW  =  C»BP*0*,0*! 
E.  LtJCK.    Ann.  Pharm.  64, 119 ;  Jahrb.  pr.  PTumn.  22, 129. 

Occurrence.    In  the  roots  of  AspidiumJUix  mas. 

Preparation.  1.  Well  preserved  roots,  which  are  still  green  when 
broken,  are  coarsely  powdered  and  repeatedly  exhausted  with  warm 
ether  free  from  alcohol ;  the  ether  is  distiDed  off  from  the  extract  so 
far  that  the  residue  has  the  consistence  of  olive-oil  when  cold ;  it  is 
then  allowed  to  stand  for  several  days,  whereupon  yellow  crusts  of 
filicic  acid  are  deposited  on  the  sides  of  the  vessel.  This  product 
is  collected  on  a  filter,  washed  with  small  quantities  of  a  mixture  of 
equal  volumes  of  absolute  alcohol  and  ether,  then  with  a  mixture  of 
2  pts.  alcohol  and  1  pt.  ether,  until  the  residue  has  become  bright  lemon- 
yellow,  and  crystallised  from  boiling  ether;  and  the  crystals  are  washed 
with  a  little  ether-alcohol.  —  A  still  better  method  is  to  wash  the 
yellow  crusts  only  once  with  ether-^alcohol,  then  press  them  between 
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filter-paper,  dissolve  in  alcohol  of  60*"  warmed  to  35%  and  then  add 
aqueous  ammonia  until  a  turbid  solution  is  produced.  The  hquid  is 
quickly  filtered  and  allowed  to  flow  at  once  into  dilute  hydrochloric  acid ; 
and  the  precipitate  is  washed  with  water  and  then  with  warm  alcohol 
of  80  p.  c.  as  long  as  this  liquid  is  coloured  by  it. — 2.  The  ethereal 
extract  of  the  fern-root  is  diluted  with  ether-alcohol,  then  with 
2  measures  of  water  at  40""  and  ^  measure  of  aqueous  ammonia,  or  so 
much  that  the  liquid  smells  of  anmionia,  and  the  whole  is  shaken. 
After  standing,  the  lower  brown  layer  is  separated  from  the  supernatant 
oil ;  it  is  filtered  and  precipitated  with  dilute  hydrochloric  acid,  which 
throws  down  an  abxmdant  precipitate  that  quickly  balls  together  to  a 
soft  plaster.  This  is  kneaded  with  warm  water  and  crystallised  from 
boiling  absolute  alcohol ;  and  the  crystals  are  washed  with  alcohol 
of  80  p.  a,  and  purified  by  solution  in  ammonia  and  precipitation  by 
acid,  as  in  1. 

Properties.  Small,  greenish-yellow,  rhombic  lamin»,  or  light,  bright 
yellow  crystalline  powder.  Has  a  faint  smell,  and  a  slight,  nauseous 
taste.  Becomes  electric  when  rubbed.  Melts  at  161°,  and  solidifies  on 
cooling  to  an  amorphous,  greenish-yellow,  transparent  mass.  Its 
ethereal  solution  has  an  acid  reaction. 

CalcfdaUon  ctccording  to  Luck.  Luck. 

26  0  156    ....    64-20    ....    63*57     to      64*78 

16  H 16     ....      617    ....      6-47      n        «80 

9  O 72    ....    29-63    ....    2996      „      2992 

(?»H»0» 248    ....  lOOiK)    ....  100-00 

Therefbre  perhaps  0"«H^*0',HO. 

Decompositions.  1.  When  heatedj  it  yields  an  oily  distillate  smelling 
of  butyric  acid.— 2.  Bwma  with  luminous  flame  when  heated  on 
platinum-foil,  and  leaves  a  shining  charcoal.  —  3.  Dissolves  in  fuming 
oil  of  vitriol  at  common  temperatures  to  a  brown  liquid,  from  which, 
when  it  has  stood  only  a  short  time,  water  separates  nlicic  and  filimelisi* 
sulphuric  (xv.  26)  acids,  but  only  the  latter  acid  when  it  has  stood  for 
2  or  3  hours,  butyric  add  being  formed  at  the  same  time.  —  Common 
oil  of  vitriol  seems  to  act  similarly. — 4.  Dry  chlorine  converts  it  into 
chlorofiUcic  add,  with  evolution  of  hydrochlane  acid ;  dilorine  passed 
into  tiie  aqueous  solution  converts  it  into  terchlorofilicic  add.  —  5.  Filicic 
add  quickly  assumes  a  dark  brown-yellow  colour  when  heated  with 
aqueous  ammonia  or  caustic  potashj  and,  in  absence  of  air,  is  converted 
into  filimelisic  add ;  if  air  has  access,  it  takes  up  oxygen  and  becomes 
filipelosic  add  (xv.  26).  When  heated  with  lumps  of  potash-hydrate 
it  gives  off  a  smell  of  amber  and  mint.  —  6.  The  soda-salt  reduces 
aqueous  nitrate  of  silver  by  long  contact. 

Combinations.  Does  not  dissolve  in  water.  With  salijiahk  hoses  it 
forms  the  filicates.  According  to  Luck,  the  add  then  takes  up  1  at. 
water  additional,  so  that  the  formula  of  the  lead-salt  is  C*H"(P,  PbO. 

Filicate  of  Soda.  —  The  acid  is  digested  with  aqueous  carbonate 
of  soda  at  60°;  the  bicarbonate  so  produced  is  precipitated  with  abso- 
lute alcohol,  and  the  solution  is  evaporated  in  vacuo  over  oil  of  vitriol. 
It  forms  a  gummy  mass. 
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Aqueous  fillcatc  of  soda  precipitates  the  solutions  of  the  following 
salts :  chlorides  of  barium  and  calcium  slightly,  yellowish  white  and 
flocculent ;  chlorides  of  magnesium^  aluminumj  and  glucinum^  copiously, 
white;  chloride  of  cohaU^  flesh-coloured;  chloride  of  nichdj  bright 
apple-green ;  chloride  of  manganese^  white ;  ferrous  chloride^  dark  red- 
brown  ;  ferric  chloride^  cinnamon-coloured ;  cupric  chloride^  and  chromic 
chloridey  green;  mercuric  chloride^  slightly  white;  platinic  chhridey 
dirty  yellow. 

^  FiUcate  of  Lead,  —  Dilute  aqueous  filicate  of  soda  is  precipitated 
with  sugar  of  lead,  and  the  yellowish- white,  curdy  precipitate  is  dried 
at  the  common  temperature,  or  in  yacuo.  —  At  100°,  it  takes  up 
oxygen  and  becomes  darker  coloured.  —  Sugar  of  lead  precipitates 
from  alcoholic  filicate  of  soda  mixed  with  acetic  acid,  other  salts  con- 
taining smaller  and  yariable  proportions  of  lead. 


26  0  .. 

16  H ... 

10  O ... 

PbO 


ordin^ 

7  to  Luck. 

Luck. 
fnean. 

166 

42-91    ... 

....    4312 

16 

4-40    .... 

....      4-47 

80 

22-00    .... 

....     21-69 

112 

80-69    .... 

....    80-72 

C»HW)">,PbO  ....  864    10000    10000 

Filicic  add  dissolyesbut  sparingly  in  aqueous  alcohol^  but  is  soluble  in 
boilinep  absolute  alcohol.  —  It  is  only  slightly  more  soluble  in  boiling  than 
in  cold  ether,  but  dissolves  more  readily  in  presence  of  fat  oils.  Very 
easfly  soluble  in  sulphide  of  carbon  and  in  fat  and  volatile  oils  (Luck). 


Oaychlorine-nucleus  C)*C1H"0*. 

Ghlorofllicic  Acid. 

CWIBTO*  =  CWlH"0*,0*f 

LuOK.    Jakrb,  pr,  Pharm.  22,  136. 

When  diy  chlorine  is  passed  over  filicic  acid  contained  in  a  bulb- 
tube,  a  gentle  heat  being  applied  at  the  end  of  the  operation,  heat  is 
eyolved  and  hydrochloric  add  formed,  and  there  is  produced  a  turpen- 
tine-Uke  mass  which,  when  dissolved  in  alcohol  of  80  p.  c.  and  abandoned 
to  spontaneous  evaporation,  is  deposited  in  yellow-brown  drops.  These 
are  washed  with  water  and  dried  at  the  common  temperature. 

Properties.  An  amorphous  mass,  yielding  a  yellow  powder,  and 
caking  together  at  a  gentle  heat  into  a  transparent  resin.  It  reddens 
litmus  when  dissolved  in  alcohol. 
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CcUculation  ftccording  to  Luck.  Luck. 

fit  vacuOf 
over  oil  of  vitriol, 

26  C 156     54-47     5467 

15  H  15      5-23     5*28 

CI    35-5  12-36     1219 

10  0 80     27-94    27*86 

0»H"C10^«  286-5  10000    10000 

Perhaps  0WC1H«09,2H0  ? 

Becomes  coloured  when  heated  with  aqueous  carbonated  or  caustic 
alkcUis,  and  forms  alkatine  chloride. 

Insoluble  in  water ;  dissolves  in  alkaline  liquids  with  yellow  colour. 
The  solution  of  chlorofilicate  of  soda,  obtained  by  dissolving  the  acid 
in  aqueous  carbonate  of  soda,  and  freed  from  excess  of  carbonate  by 
precipitation  with  absolute  alcohol,  precipitates  ferrous  and  ferric 
chlorides  dark  brown,  and  produces  a  faint  turbidity,  soluble  in  nitric 
acid,  with  nitrate  of  silver. 

Lead-salt.  —  Obtained  by  precipitating  the  alcohoUc  acid  with  sugar 
of  lead.  Bright  clay-coloured  powder.  Contains  39 '12  p.  c.  C,  3*90  H., 
and  28-27  PbO.,  and  is  therefore  C««H»»C10",  PbO  (calculation :  39*20  p.  c.  C, 
8*76 H.,  and  2803  PbO).     (Luck.) 

Ghlorofilicic  acid  is  soluble  in  akoholj  ether,  sulphide  of  carbon,  and 
fat  oils  (Luck). 


Oxychlorine-nucleus  C*Cl»n"0*? 

Terchlorofilicic  Acid. 

0«iCl«HP»0«  =  C"Cl*H?»0*,0*f 
Luck.    Jahrb,  pr.  Pharm*  22,  137. 

Chlorine  gas  is  passed  into  water  in  which  filicic  acid  is  suspended 
until  free  chlorine  is  still  present  in  the  liquid  after  twenty-four  hours ; 
the  product  is  collected,  washed  with  water,  dried,  and  dissolved  in 
alcohol.  The  solution,  abandoned  to  spontaneous  evaporation,  leaves  a 
residue  of  amorphous  terchlorofilicic  acid,  which  must  be  washed  with 
water. 

It  forms  an  amorphous  mass,  yielding  a  yellow  powder,  fusible  in 
hot  water,  and  having  a  faint  bitter  taste.    Reacts  acid. 


Calculation 

26  0 

13  H 

according 

.  156     ... 

.     13      ••• 

.  106-5  ... 

oU      ••• 

to  Luck. 

43-91 

3*66 

29*90 

22*54 

Luck. 

in  vacuo, 

over  oU  of  vitriol, 

43-80 

3*58 

3  a    

29-81 

10  0 

22*81 

C»H"aK)»....  855*5  ..., 

100*00 

100*00 

Perhaps  0»Cl»H"0»,aH0  ? 
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Evolves  hydrochloric  acid  when  hecUedy  and  leaves  a  residue  of 
charoosd. 

Insoluble  in  water. 

Lead-salt.  —  Obtained  like  chlorofilicate  of  lead  (page  129),  as  a 
bright  clay-coloured  precipitate,  and  contains,  when  dried  in  vacuo 
over  oil  of  vitriol,  33-31  p.c.  C,  2-83  H.,  and  24-08  PbO.,  and  is  there- 
fore C^H^OPPbO*®  +  HO  (calculation  J  33-42 p.  c.  0.,  2-78 H.,  and  2390 PbO). 

(Luck.) 

The  acid  dissolves  in  akoholy  in  ether ^  and  in  oUshoih.  fat  and  volatile. 


Ooa/aeo-nucleua  (?*NBPK)«. 

Gotamine. 

C»NH"0«  =  C»NH"0«,H». 
(More  correctly  O^NH»0».) 

WoHLER.     Ann.  Fharm.  50,  19. 

Bltth.    Ann.  Fharm.  50,  36. 

Anderson.    Edinh.  Royal  Soc.  Trans.  20,  3,  347 ;  Chem.  Soc.    Qu.  J. 

5,257;   abstr.  Ann.  Pharm.  86y   179;  J.  pr.  Chem.  57,  358;  Lieb. 

Kopp's  Jahresh.  1852,  537. 
Matthiessen  &  Foster.    Phil.  Trans.  1863,  848 ;  Chem.  Soc.  J.  [2]  1, 

342 ;   abstr.  Proc.  Roy.  Soc.  11,  57 ;  Ann.  Pharm.   Suppl.   1,  331 ; 

Proc.  Roy.  Soc.  12,  503. 

Discoyered  by  WOhler  in  1844.  — It  belongs,  according  to  Matthiessen  &  Foster, 
to  the  compounds  containing  24  at.  carbon ;  but  the  preparation  of  this  work  was  too 
far  advanced  to  admit  of  its  being  described  in  that  connection. 

Formation.  From  narcotine.  1.  By  boiling  it  with  peroxide  of  man- 
ganese and  dilute  sulphuric  acid  (Wohler).  —  2.  By  boiling  hydrochlo- 
rate  of  narcotine  with  excess  of  bichloride  of  platinum  (Blyth).  —  3.  By 
the  action  of  dilute  nitric  acid  on  narcotine  (Anderson).    Inallcase* 

opianic  acid  (xiy.  427)  is  formed  at  the  same  time. 

Preparation.  1.  When  narcotine  is  decomposed  by  peroxide  of 
manganese  and  sulphuric  acid,  as  for  the  preparation  of  opianic 
acid  (xiv.  427)  the  red-yellow  mother-liquor  remaining  after  separation 
of  the  opianic  acid,  contains  cotarnine  in  solution,  which  can  be  pre- 
cipitated by  (mercuric  chloride  or)  bichloride  of  platinum.  The  pre- 
cipitate is  purified  by  washing  with  cold  water  and  recrystallisation 
from  boiling  water  containing  hydrochloric  acid ;  it  is  then  pulverised, 
heated  with  water  to  boiling,  and  decomposed  by  a  current  of  hydro- 
sulphuric  acid.  The  solution  of  hydrochlorate  of  cotarnine  filtered 
from  the  sulphide  of  platinum  is  mixed  with  excess  of  baryta- water 
and  evaporated  to  dryness,  and  the  cotarnine  is  dissolved  out  from  the 
residue  in  which  it  is  contained,  together  with  carbonate  of  baryta  and 
chloride   of    barium,   by    means    of    alcohol   (Wohler).  —  2.   In  the 
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decomposition  of  nc^rcotine  by  bichloride  of  platinum,  as  described  at 
page  427,  vol.  xiv,,  crystals  of  cbloroplatinate  of  ootamine  separate 
from  the  dark-red  liquid  after  half-an-hour's  boiling,  while  opianio  and 
hemipinic  (xiv.  430)  acids  remain  in  solution.  The  crystals  are  washed 
with  water,  heated  to  boiling  with  aqueous  ammonia,  decomposed  by 
leading  hydrosulphuric  acid  into  the  liquid,  and  the  whole  is  evaporated 
to  dryness.  The  residue  is  treated  with  water  acidulated  by  hydro- 
chloric aoid,  to  decompose  the  compound  of  bisulphide  of  platinum  and 
sulphide  of  ammonium,  the  liquid  filtered,  and  the  greater  part  of  the 
cotamine  precipitated  from  the  filtrate  by  addition  of  potash.  The 
remainder,  which  is  kept  in  solution  by  the  ammonia  contained  in  the 
liquid,  is  separated  bv  evaporation.  The  whole  quantity  of  cotamine 
so  obtained  is  purified  by  treating  its  solution  in  hydrochloric  acid  with 
animal  charcoal  and  precipitating  with  potash  (Blyth).  —  3.  Cotamine 
is  also  obtained  by  boiling  narcotine  with  nitric  acid,  as  described  under 
B,  vol.  xiv.  page  423  (Anderson).  —  f.  Matthiessen  &  Foster  give 
the  following  process  for  the  preparation  of  cotamine ;  2  pts. 
of  narcotine  is  dissolved  in  a  mixture  of  30  pis.  water  and  3  pts. 
sulphuric  add ;  the  solution  is  heated  to  boiling,  and  3  pts. 
peroxide  of  manganese  in  fine  powder  is  added  to  it  as  quickly 
as  possible,  care  being  taken  that  it  does  not  cause  the  liquid  to  boil 
over ;  the  mixture  is  then  quickly  filtered  through  a  funnel  surrounded 
by  boiling  water.  The  mother-hquor,  drained  off  from  the  opianic  acid 
which  crystallises  from  the  filtrate  on  cooling,  is  mixed  with  a 
quantity  of  milk  of  lime,  sufficient  to  neutralise  the  free  sulphuric  acid 
and  to  precipitate  the  greater  part  of  the  manganese,  then  with  excess 
of  carbonate  of  soda ;  the  whole  is  next  heated  to  boiling  for  a  few 
minutes,  and  filtered ;  the  filtrate  is  neutralised  with  dilute  sulphuric 
acid,  evaporated  rapidly  to  a  small  bulk,  allowed  to  cool  completely, 
poured  off  from  any  sulphate  of  soda  that  may  have  crystallised  out, 
and  finally  mixed  with  excess  of  strong  potash-ley  whereby  the  cotar- 
nine  is  precipitated.  The  product  so  obtained  may  be  dissolved  in 
hydrochloric  acid  and  decolorised  with  animal  charcoal  if  necessary.^ 

Properties.  Crystallised  cotamine  (p.  132)  loses  water  at  100**, 
and  melts  to  a  brown  mass  (Blyth).  Beacts  feebly  alkaline.  Tastes 
very  bitter  (Wohler). 

Blyth. 
a.  h.  Dried, 

24  C  144  ....  65-76        26  C 156  ....  67*53  ....    6595 

N 14  ....  6-39              N 14  ....  606  .... 

13  H 18  ....  5-93         13  H 13  ....  6-63  ....      639 

6  0 48  ....  21-92          6  O 48  ....  20-78  .... 

O^HMO« 219    ....  10000        0«8Nff«0« 231    ....  100*00 

a  according  to  Matthieaien  &  Foetep ;  the  formula  C*NH*K)*  (5)  was  proposed 
bj  Gerhardt  (Pr^cit  de  Chimie  organique,  2, 189,  258,  Parii,  1845)  and  Laurent 
{N,  Ann.  Chim.  Phya.  19,  370;  Ann,  Fharm,  62,  104).  W6hler  gave  the  formulft 
0»«NH«0»  I  Blyth  0»NH»O«. 

DecompositioTia.  1.  Melts  when  heated  and  chars,  giving  off  a  dis- 
agreeable smell  (Wdhler). — 2.  By  gently  warming  cotamine  with  very 
dilute  nitric  acid,  cotarnic  acid  (p.  184)  and  nitrate  of  methylamine  are 
obtained,  O^Nff  «0*  -f  4H0  =  C»H»0*«  +  C»NH'  (Matthiessen  &  Foster.) 

K  ^ 
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—  If  cotamiue  is  dissolved  in  nitric  acid  diluted  with  two  measures 
of  water,  and  the  solution  boiled  with  addition  of  strong  nitric  acid 
(whereupon  nitrous  fumes  are  evolved)  until  a  sample  deposits  crystals 
when  mixed  with  ether-alcohol,  apophyllic  acid  (xiii.  154)  is  pro- 
duced. The  mother-liquor  of  this  acid  yields,  by  dry  distillation,  a 
syrup,  which  evolves  methylamine,  ethylamine  (bimethylamine  ?  Kr.),  and 
perhaps  other  bases  when  treated  with  potash.  (Anderson).  Cotarnine 
dissolves  with  dark  red  colour  in  concentrated  nitric  acid  (Blyth) ;  and 
is  converted  by  it,  on  boiling,  into  oxalic  acid  (Anderson). 

On  one  oocasion  Andenon  obtained,  at  the  same  time  as  apophyllic  acid,  yellow 
aoid  needles,  melting  to  a  yellow  oil,  and  solidifying  to  a  crystalline  mass  on  cooling. 
This  was  soluble  in  water,  and  contained  one  time  55'80  p.  c.  C,  and  3*94  H. ; 
another  time,  when  dried  at  100%  it  contained  61*24  p.  c.  C,  4*16  N.,  3*94  H.,  and 
80*66  O.,  which  latter  numbers  correspond  to  the  formula  O^NH^O^^  (Anderson). 

IT  8.  Cotarnine,  heated  in  a  sealed  tube  with  aqueous  hydrochloric 
(hydriodic  or  sulphuric)  addy  yields  hydrochlorate  of  cotarnamic 
acid  (p.  184)  and  chloride  of  methyl :  C«*NH»»0«  +  2H0  -h  2HC1  = 
C"NH«0*,HC1  +  C»H«C1  (Matthiessen  &  Foster).  —  4.  Distilled  with 
caustic /TotoA  it  yields  ammonia  and  methylamine,  but  apparently  no  bi-  or 
ter-  methyhunine  (Matth.  &  Foster).  T  —  5.  Heated  with  aosolute  alcohol 
and  iodide  of  ethyls  it  is  converted  into  hydriodate  of  cotarnine  (see  below), 
without  formation  of  an  ethyl-ootamina  (How)« 

Combincauma.  —  With  Water.  —  CryetaUised  Cotarnine,  —  Colourless 
needles,  CTOuped  in  stars  (Blyth),  yellowish  or  buff  (Matthiessen  & 
Foster).  Loses  7'22  to  7'51  p.  c.  water  at  100**  (Blyth),  7*45  p.  c. 
(Matthiessen  &  Foster :  2 at.  «  769 p.  c).  Wohler  obtained  (hydrated P) 
cotarnine  as  a  deep  yellow  mass  of  radiating  crystals. 

Over  oil  of  nitrioL 
a. 

24  0  144  60-76 

N  14  6-90 

IB  H 16  .  6-88 

8  O 64  27-01 
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C»«NH»0«;BH0 287  100-00 

h.  Blyth.       Hatthiessen  &  Foster. 

26  0  166  ... 

N  14  ... 

16  H  16  .... 

8  O  64  .... 

C»NH»0«,2H0    ....  249    ....  10000    ....  100-00    ....  10000    ....  100*00 

Cotarnine  dissolves  easily  in  water  with  deep  yellow  colour  (Wohler). 
It  dissolves  slightly  in  aqueous  ammonia^  not  in  potash-ley^  and  does 
not  colour /errtc  salte  (Blytn), 

The  aaUa  of  cotarnine  are  obtained  by  dissolving  cotarnine  in  dilute 
acids ;  they  are  easily  soluble.  Aqueous  cotarnine  precipitates  cupric 
BJid  ferrous  aalte  (Blyth). 

Hydriodate  of  Cotarnine,  —  Obtamcd  as  a  red- brown  uncrystaliisablo 
oil)  by  heating  finely  powdered  cotarnine  wi^  absolute  fdcohol  and 
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iodide  of  ethyl  to  100^  in  a  sealed  tube.  Insoluble  in  cold  water ;  dis- 
solves readily  in  hot  water.  B7  treatment  with  nitrate  of  nlYer  and  then  with 
hydroohlorio  acid,  it  it  oonyerted  into  hydroohlorate  of  ootamine.  (How.) 

HydrochtoraJte.  —  Long  needles,  having  a  silky  lustre,  losing  14*51 
to  15-24  p.  c.  water  at  100**  ( ?  4  at.  »  13*84  p.  0.),  cmd  very  soluble  in 
water  (Blyth). 

at  100^  Blyth. 

24  C  144     66*86 67*89 

N 14     6-48 

14  H 14     6*48    6*78 

6  O 48     18*78 

a 86*6  18*90 

WNH»0«;E01 286*6 100*00 

Chhrotnercurate,  —  Separates  as  a  thick,  pale  yellow  precipitate, 
which  soon  becomes  crystalline,  on  mixing  cold  solutions  of  hydro- 
chlorate  of  cotamine  and  mercuric  chloriae;  crystallises  on  cooling 
from  warm  dilute  solutions  in  small  yellow  prisms.  Appears  to  be 
decomposed  by  recrystallisation.  A  specimen,  which  was  perhaps  not 
quite  pure,  contained  37*95  p.  c.  Hg.,  20-68  01.,  2-52  N.  (Wohler : 
calonlation  for  C^NH»0<,HCl,2HgCl  «  8806  p.  c.  Hg.,  20*21  CI,  2*66  K.). 

Chlaroplatmate.  — Obtained,  as  described  at  page  180,  in  long  red 
prisms ;  by  precipitation  of  hydroohlorate  of  cotamine  with  bichloride 
of  platinum,  as  a  lemon-yellow  precipitate,  resembling  chloroplatinate 
of  ammonia,  and  becoming  red  on  diying.  —  Not  decomposed  by  boil- 
ing with  aqueous  anmionia ;  appears  to  be  decomposed  by  recrystalli- 
sation.   Slightly  soluble  in  water  (Wohler,  Blyth). 


WShler. 

Blyth. 

mean. 

mean. 

X44       ...I 

,»...    88'84    .*. 

•••••       o4  / V       •••>i 

...    8476 

14     .... 

i«»*         o'Sad 

24  0 

N    

14  H 14  8*29    8*88    ........      8*47 

6  O    48  11*28 

8  CI  106*6  2608 24*09 

Pt  99  28-27    22*80    22*89 

0»*NH»»O«,HCl,PtCP  426-6  100*00 

How  found  22-88  p.o.  platinum ;  Matthieosen  &  Foster  28*10  to  28*81  p.o. 

Hydroohlorate  of  cotamine  forms  a  splendid  dark-red  double  salt 
with  terchloride  of  gold  (Blyth). 

Dissolves  readily  in  alcohol  with  deep  yellow  colour  (Wohler);  with 
brown  colour,  and  cannot  be  again  obtained  crystallised  (Blyth). 

Easily  soluble  in  ether.  The  solution  in  hydrochloric  acid  is  pre- 
cipitated by  tannic  acid. 
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Appendix  to  vol.  xiv.,  p.  521. 

Cotanuc  AdcL 

(FEW"  =  C«H?»0*,0«. 

Matthiessen  &  FoBTEB.    Proc.  Boy.  Soc.  11,  59 ;  Ann*  J?harm.  SuppL 
1,  881. 

Obtained,  bat  not  always,  together  with  nitrate  of  methylamine,  by 
gently  heating  cotamine  with  very  dilute  nitric  acid.— Perbaps  identical  with 
Anderson*!  hydrate  of  opionyl  (zir.  424).  Contains  no  nitrogen ;  its  aqueous 
solution  reacts  strongly  acid. — Easily  soluble  in  water;  gives  no 
coloration  with  sesquichloride  of  iron.  Oives  a  white  precipitate  with 
acetate  ofleadj  insoluble  in  excess  of  acetate  of  lead. 

Cotamate  of  Silver,  —  Nitrate  of  silver  gives,  with  the  aqueous  add, 
a  precipitate  which  is  slightly  soluble  in  hot  water. 

MatUL  ft  BV>Btor. 

22  C    182  ....  8014  ....  29-07 

10  H    10  ....  8-27  ....  217 

2  Ag 216  ....  49-82  ....  4924 

10  O  80  ....  18-27  ....  18-92 


■  ^ 


0»H»AgH>w 488  ....  10000  ....  100-00 

The  add  dissolves  sparingly  in  alcohol^  and  is  precipitated  from  the 
solution  by  ether.; 


1".     Oxyamidogen-nucleue  C"AdH"0*. 

Gotamamic  Add. 

C«NH»0*  =  C»AdH?K)*,0*. 

MATTHnessBH  &  FosTBB.    PhU.  TroM.  1868, 860 ;  abstr.  Proc.  Boy.  Soc. 
12,  508. 

Precipitated  as  an  orange-red  crystalline  powder  on  cautiously 
addmg  aqueous  ammonia  or  carbonate  or  sulphite  of  soda  to  the 
aqueous  solution  of  hydrochlorate  of  cotamamic  acid.  —  Dissolves  with 
orange  colour  in  excess  of  aqueous  alkali,  the  solution  rapidly  becoming 
dark  brown  by  exposure  to  air. 

Combinatione.  Dissolves  sparingly  in  cold,  somewhat  more  abun- 
dantly in  boUing  watery  a  very  smaU  quantity  imparting  an  intense 
orange  colour  to  a  large  bulk  of  water. 

Hydrochlorate  of  Cotamamic  Acid.  —  Formed,  together  with  chloride 
methyl,  by  heating  cotamine  with  three  times  its  weight  of  strong 
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aqueous  hydrochloric  acid  to  about  140°  in  a  scaled  tube  (p.  182),  or 
by  the  action  of  dilute  hydrochloric  acid  on  cotarnamic  acid. 
Pale  yellow  tufts  of  small  silky  needles. 

Matthi  &  Foster. 


22  C 

••*•••••••••••••   lo2S       ••••• 

■•*     Ol/ Of      •••••••• 

fi*40 

...      6-40    

..    24-66    

...    18-68    

49-94 

N 

14     

6-78 

14  H    

6-70 

8  0 

64     

24-61 

CI    

86*5  

1402 

OBAdBPK)*,HOl 259-6  10000    100-00 

Partially  decomposed,  with  separation  of  cotarnamic  acid,  when 
dissolved  in  pure  water;  dissolves  without  decomposition  in  water 
containing  a  trace  of  hydrochloric  acid,  giving  a  lemon-yellow  solution 
which  becomes  dark  green  by  exposure  to  the  air.  —  Nitric  add 
dropped  into  the  boiling  aqueous  solution,  causes  it  to  assume  a  deep 
opaque  crimson  colour  when  seen  by  reflected  light,  and  transparent 
orange  by  transmitted  light ;  after  some  minutes,  slight  effervescence 
takes  place,  and  the  solution  remains  transparent,  but  of  a  darker 
orange  colour.  —  Evaporated  nearly  to  dryness  with  excess  of  dilute 
sulphuric  acid,  it  acquires  a  magnificent  crimson  coloiu",  which  disap* 
pears  on  addition  of  water,  but  is  restored  on  again  evaporating.  — 
Reduces  nitrate  of  silver  added  in  excess  to  the  hot  solution.  —  Am- 
monia, carbonate  of  soda,  or  sulphite  of  soda,  added  to  the  aqueous 
solution,  throw  down  cotarnamic  add,  easily  soluble  in  excess  of  the 
first. 

Hydrochlorate  of  cotarnamic  acid  dissolves  very  readily  in  boiling 
water,  much  less  easily  in  cold  water.  It  is  slightly  soluble  in  alcohol  \ 
insoluble  in  ether,    f. 


Cof^ugated  Compounds  of  Cotamme, 

Narcotine. 

C**NH"0"  or  C«NH»0". 

Derosne.     Ann.  Chim.  45,  271 ;  A,  Tr.  12,  1,  223. 

RoBiQUET.     Ann.    Chim.  Phya.   5,   275;    Gilh.  57,    163.  —  J.   Pharm. 

17,   637;  Ann.  Phami.  2,  267.  —  J.  Chim.  m^d.  9,  66;  Ann.  Chim. 

Phys.  51,  226;  Ann.  Pharm.  5,  83. 
Sertuehner.     GHh.  59,  50. 
Dumas  &  Pelletier.     Ann.  Chim.  Phys.  24,  185. 
Merck.     Mag.  Pharm.  15,  147.  — J.  Pharm.  16,  380.  — iV".  Tr.  20,  1, 

134.  — Ann.  Pharm.  21,  202. 
Geiger.     Mag.  Pharm.  17,  221. 
1)0FLOS.     Schw.  61,  217. 
Brandes.     Ann.  Pharm.  2,  274. 

Pelletier.     Ann.  Chim.  Phys.  50,  240;  Ann.  Pharm.  6,  169. 
LiEBlG.     Ann.  Pharm.  6,  35  ;  26,  51 ;  Pogg.  21,  30. 
Cotjbrbe.     Ann.  Chim.  Phys.  59,  159;  Ann.  Pharm.  17,  174. 
Regnault.     Ann.  Pharm.  26,  27;  29,  60;  J.  pr.  Chem.  16,  273. 
WoHLER.     Ann.  Pharm.  50,  l;J.pr.  Chem.  31,  420;  Pocj.  61,  532, 
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Blyth,    Ann.  Pharm.  60,  29  ;  Phil  Mag.  J.  25,  363. 

Wertheim.    Ann.  Pharm.  70,  71.  —  Ann.  Pharm.  73,  208 ;  Wien.  Akad. 

Ber.  4,  8 ;  Chem.  Gaz.  1850,  141.—  Wim.  Akad.  Ber.  6,  109 ;  J.  pr. 

Chem.  53,  180  and  431 ;  Pharm.  Centr.  1851,  918 ;  N.  J.  Pharm. 

19,  SSS.-—Gerhardtj  Traite  4.^  67. 
Anderson.     Edinb.  Royal  Sac.  Tram.  20,  3,  347 ;  Ann.  Pharm.  86, 179 ; 

J.  pr.  Chem.  57,  358. 
How.     Edinh.  Royal  Sac.  Trans.  21,  1,  27 ;  Ann.  Pharm.  92, 337 ;  J.  pr. 

Chem.  63,  300 ;  Chem.  Centr.  1855,  26. 
Matthiessen  &  Foster.    PMl.  Trans.  1863,  345 ;  abstr.  Chem.  Soc.  J. 

[2]  1,  342 ;  Proc.  Roy.  Soc.  11, 55 ;  Ann.  Pharm.  Suppl.  1,  330 ;  R^. 

Chim.  pure^  3,  282 ;  Zeitschr.  Chem.  Pharm.  4,  226  /  BuU.  Soc.  Chim. 

Pans,  1862,  22 ;  further,  Proc.  Roy.  Soc.  12,  501. 

The  opian  of  the  8rd  German  edition  of  Gmelin's  Randhnch.  Sel  cTopium  of 
Derosne.  Narcotine  principle  of  opium,  —  Disoovered  in  1803  by  Derosne,  and  at 
first  considered  almost  identical  with  morphine.  Sertiimer  at  one  time  regarded  it  as 
basic  meconate  of  morohine,  but  afterwards  Bobiquet  and  also  Sertiimer  himself 
showed  that  the  two  substances  were  distinct. 

Ocemrenee.  In  opium  (Handhuch,  yiii.  Phytoehem,  40)  ;  according  to  Pelletier  in 
the  free  state  (that  is,  not  combined  with  acids)  ;  according  to  Sertiimer  and  Berzelius 
as  a  salt  (decomposable  by  the  solrent  medium).  —  The  proportion  of  narootine  in 
Bengal  opium  yaries  from  0*75  to  6  p.o.  (0*Shaughnessy).  Fresh  poppy-sap  collected 
in  Bengal  contained  1*685  p.c.  narootine,  after  separation  of  water  4  p.  c. ;  the  same 
sap  dried  at  96^,  or  slowly  evaporated  in  open  dishes,  contained,  after  remoral  of 
water,  8*8  and  8*6  p.  c.  (Eat well,  Pharm,  J,  IVans.  11, 269, 806  and  859;  Ann.  Pharm, 
84,  885).  The  proportion  of  narcotine  which  the  undermentioned  yarieties  of  opium 
respectiyely  contain  is  as  follows :— Smyrna  opium,  6*5  to  9*6  p.  c.  (Mulder), 
1'80  p.  c.  ^Schindler)  ;  Egyptian  opium,  2*68  p.  c. ;  opium  from  Constantinople, 
8*47  p.c.  (Schindler);  Oriental  opmm  (diy),  7*6  p.c.  (Biltz).  Opium  collected 
from  white  poppies  at  Erfurt  in  1829,  contained  8*8  p.  c.  narcotine,  that  collected 
from  blue  poppies  in  1829  contained  9*5 ;  in  1880  it  contained  6*25  p.  c.  narcotine 
(BiltB,  N,  Tr.  28, 1, 246 ;  Berz,  Lehrh.  8  Aifi,  7, 285).  —The  ripe  capsules  of  the  blue- 
seeded  poppy  contain  narcotine  (WincUer,  Bepert,  59, 17)  ;  the  poppy-heads  when 
not  quite  npe  contain  narcotine  and  codeine  (or  perhaps  thebaine),  but  no  morphine 
(Winckler,  Meperi,  58,  289).  French  opium  contained  no  narcotine  but  a  lar^ 
quantity  of  morphine  (Pelletier,  J.  Pharm,  21,  570).  —  The  deposit  which  forms  m 
Laiudanum  liqmdum  Sydenhami  by  keeping,  contains  a  relatiyely  large  quantity  of 
narcotine  (Bihot,  Pharm,  VieHelf,  6 ;  N.  Br,  Arch,  95,  71). 

Prtpatation.  Karcotine  is  commonly  obtained  as  a  bye-product  in  the  prepara- 
tion of  morphine.  1.  When  opium  is  exhausted  with  cold  water  for  the 
purpose  of  preparing  morphine,  the  greater  part  of  the  narcotine  re- 
mains, as  a  general  rule,  in  the  residue ;  but,  according  to  Robiquet, 
when  the  characters  of  the  opium  are  different,  the  whole,  or  most  of 
it,  may  pass  into  solution  with  the  morphine. 

a.  The  residue  of  the  opium  which  is  insoluble  in  water,  is  ex- 
hausted with  hydrochloric  acid  (or  with  alcohol);  the  narcotine  is 
precipitated  from  the  resulting  solution  by  means  of  bicarbonate  of 
soda ;  the  precipitate  is  exhausted  with  alcohol  of  80  p.  c. ;  one-half 
or  one-third  of  the  alcohol  is  distilled  off,  and  the  residue  is  poured 
boiling  hot  into  a  flat  vessel,  wherein  the  narcotine  crystallises,  after 
from  two  to  four  hours.  The  crystals  are  to  be  washed  with  cold 
alcohol,  and  recrystallised  from  boiling  alcohol  (Berz.  Lehrh.  6,  289). 

h.  The  extract  of  opium,  prepared  with  cold  water,  is  evaporated 
to  a  thick  syrup,  allowed  to  cool,  and  mixed  up  with  5  or  6  parts 
water;  whereupon  narcotine  is  deposited  as  a  black-brown,  sandy, 
crystalline  mass,   a  further  quantity  of  which  can  be  obtained  by 
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evaporating  and  redissolving  the  filtrate  (Derosne).  Caustic  or  car- 
bonated afkalifl  extract  the  foreign  colouring  substances  from  this 
product,  and  leave  nearly  white  narcotine  (Wiggers), — Ether  takes 
up  narcotine,  or  narcotine  together  with  foreign  matters,  from  the 
extract  obtained  by  exhausting  opium  with  water,  and  evaporating. 
The  ether  is  driven  ofiF,  and  the  residual  acid,  brown,  saline  mass  is 
dissolved  in  hot  water  or  alcohol,  decolorised  with  animal  charcoal, 
and  the  narcotine  precipitated  from  the  cooled  filtrate  by  ammonia. 

2.  If  the  opium  has  been  exhausted  with  water  containing  hydro- 
chloric acid,  tne  narcotine  may  be  precipitated  from  the  extract  by 
dissolving  chloride  of  sodium  therein.  The  liquid,  which  is  at  first 
milky,  deposits,  on  standing,  a  brown,  curdy  precipitate,  which  is 
dissolved  in  dilute  hydrochloric  acid,  and  precipitated  by  potash-ley 
(Wittstock). 

8.  Opium  is  exhausted  first  with  cold  ether  (which  takes  up  the 
greater  part  of  the  fat  and  resin,  together  with  a  small  quantity  of 
narcotine),  then  repeatedly  with  boiling  ether ;  the  extracts  obtained 
by  hot  ether  are  evaporated,  and  the  residual  narcotine  is  freed  from 
adhering  soft  resin  by  repeated  crystallisation  from  alcohol  (Robiquet). 
—  Sertumer  distills  off  f  of  the  ether  from  the  ethereal  extract  of  opium,  whereupon 
the  residue  separates  into  a  saline  crust  and  mother-ley,  both  oontainine  narootme. 
He  removes  the  resin  from  the  former  by  means  of  heated  oil  of  turpentme ;  washes 
with  cold,  and  dissolves  in  boiling  alcohol,  and  precipitates  the  narcotine  from  the 
solution  (which  reacts  add  with  litmus)  by  ammonia.  —  He  evaporates  the  mother- 
ley,  exhausts  the  residue  with  boiling  water,  and  precipitates  this  solution  also  with 
ammonia.  —  The  crystals  of  narcotine,  which  form  on  evaporating  the  ethereal  extract 
of  opium  can  also  be  separated  mechanically  from  the  precipitated  resin,  or  by  treat- 
ment with  dilute  hydrochloric  acid  and  precipitation  with  ammonia,  or  by  washing 
with  cold  ether  (Brandes).  In  case  they  are  mixed  with  crystals  of  meconin,  the 
latter  can  be  removed  by  boiling  water  (Merck).  —  On  the  preparation  of  narcotine 
for  use  in  medicine,  see  O'Bhaughnessy  {Bepert,  69,  94). 

Purification.  By  solution  in  hydrochloric  acid,  precipitation  with 
potash-ley,  and  recrystallisation  of  the  washed  precipitate  from  boiling 
alcohol. 

Properties,  Long  needles,  colourless,  pearly-lustrous,  and  right 
rhombic  prisms,  often  flat,  often  radiating  (Sertumer,  Derosne). 
Crystalline  form  corresponds  with  that  of  opianine  (p.  146)  (Schabus). 
Heavier  than  water.  Melts,  when  heated  to  170°,  like  wax,  and  soaks 
into  filter-paper,  losing,  at  the  same  time  (according  to  Pelletier  & 
Dumas)  2  to  3  p.  c.  water,  and  solidifies  at  180'',  to  a  radiate  mass 
when  cooled  slowly,  or  to  a  transparent,  fissured  resin  when  cooled 

Suickly.  —  Odourless.  Tasteless.  —  Neutral  to  vegetable  colours. — 
lolecular  rotatory  power  (xv.  246,  footnote)  to  the  left,  [ix]r  =  130***6 
or  151'4°;  but  not  ascertainable  with  exactness  on  account  of  its  slight 
solubility  in  cold  alcohol  and  ether.  On  addition  of  acids,  it  acquires  a 
rotatory  power  towards  the  right,  the  original  rotatory  power  being 
brought  back  by  neutralisation  with  ammonia.  The  rotatory  power 
of  acid  solutions  of  narcotine  was  foimd  by  Bouchardat  to  vary  accord- 
ing to  the  quantity  and  nature  of  the  acid  (Bouchardat,  N.  Ann.  Chim. 
Phys.  9,  224.  — i\r.  J.  Pharm.  23,  288;  J.pr,  Chem.  60,  118). 

Less  poisonous  than  moi*phine.  Pure  narcotine  has  no  effect  on 
human  beings,  even  in  doses  of  120  grains ;  less  than  140  grains  does 
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not  produce  giddiness.  Dissolved  in  acetic  or  hydrochloric  acid,  20  to 
70  grains  produces  giddiness,  trembling,  and  sleeplessness.  Thirty 
grains  dissolved  in  acetic  acid  is  a  fatal  dose  for  a  dog  (Orfila).  Acts 
as  a  febrifuge  (O'Shaughnessy). 
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Varrentrapp  &   Will  (Ann.  Pharm.  89,   282)  found   8-75    p.  c, 

Mulder  found  2*44  to  3"03  p.  C.  nitrogen.  —  Matthiessen  &  Foster  analysed 
a  narcotine  from  a  mixture  of  various  kinds  of  opium,  h  narcotine  from  Turkish 
opium,  0  from  Egyptian  opium,  d  from  Persian  opium,  e  from  Egyptian  opium, 
another  sample,/  from  Turkish  opium,  another  sample.  —  In  place  of  the  earlier 
formula  of  Liebig  (0«NBP*OW  and  C«NH»0"),  Begnault  {C**K!B^K)^),  and  Pelle- 
tier  (C^KK^^QW^^  Bljrth  proposed  the  formula  o.  The  decompositions  of  narcotine 
are  stiU  better  exj^lamed  by  Matthiessen  k  Foster's  fonnula,  a,  which  contains  the 
elements  of  ootarmne  and  of  opianyl. 

According  to  Wertheim  there  exist,  in  addition  to  the  narcotine  investigated  by 
Wdhler  and  Blyth  (named  by  Wertheim  ethyl-narootine),  two  other  homologous  bases^ 
differing  from  this  by  containing  2  at.  carbon  and  2  at.  hydrogen  more  and  less 
respeotirely,  and  distinguishable  by  their  yielding,  when  distilled  with  potash- 
hyarate,  the  former  propylamine,  the  latter  methylamine,  while  ethvl-narcotine 
yields  ethylamine  by  the  same  treatment.  He  gave  to  these  bases  the  formula 
0**NH»0"  (methyl-narcotine),  C«NH»0"  (ethyl-narcotine :  Wohler  and  Blyth's  nar- 
cotine), and  O^NH^O"  (propyl-narootine) .  Hinterberger  regards  the  base  used  by  him 
for  the  preparation  of  the  chloromercurate  of  narcotine  ^).  144)  as  a  fourth  variety,  con- 
taininf  C^H'  less  than  Wertheim's  methylnarcotine.  Matthiessen  &  Foster,  on  the 
other  nand,  found  all  the  narcotines  of  the  manufactories  to  have  the  same  composi- 
tion, and  consider  it  more  probable  tliat  one  and  the  same  narcotine  (since,  when  dis- 
tilled with  hydriodic  acid,  it  yields  3  at.  iodide  of  methyl)  may  yield  by  distillation 
with  potash-hydrate,  now  methylamine,  now  bimethylamine,  and  now  termethy- 
lamine ;  which  last  would  appear,  according  to  this  view,  to  have  been  mistaken 
by  Wertheim  for  its  isomer  propylamine. 

Decompositions.  1.  When  narcotine  is  heated  in  an  oil-bath  a  few 
degrees  above  its  melting  point,  it  gradually  acquires  a  deep  red- 
yellow  colour,  and  at  about  220*'  it  suddenly  froths  up  strongly, 
evolves  nearly  pure  ammonia,  and  solidifies  to  an  exceedingly  porous 
mass,  consisting  of  humopic  acid  and  a  small  quantity  of  a  peculiar 
base  different  from  narcotine  and  cotamine.  Hydrochloric  acid  ex- 
tracts the  base  from  this  residue;    water  forms  a  yellow  solution 
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contaming  the  compound  of  the  base  with  humopic  acid,  from  which 
humopic  acid  is  precipitated  by  acids  (Wohler). 

The  new  base  is  precipitated  from  its  hjdrochlorio  acid  solution  bj  xneTOurio  ohloridd 
or  by  bichloride  of  platinum,  as  a  double  salt,  but  rendered  impure  by  a  second  pro- 
duct of  decomposition,  which  colours  the  liquids  and  precipitates  blue  or  blue-green, 
and  produces  a  blue-black  coloration  with  ferric  chloride.  The  double  salts,  freed 
as  far  as  possible  from  this  product,  are  found  to  be  soluble  in  boiling  water,  and  are 
deposited  on  cooling,  the  mercury  salt  in  small  white,  the  platinum-salt  in  small  red- 
dish-yellow oryttalB.  The  latter  froths  up  strongly  whem  heated,  aad  learet 
13'4  p.  o*  platiniim  as  a  soft,  bulky  skeleton  (WChler). 

Narcotine  melts  and  froths  when  subjected  to  dry  distillation, 
yielding  carbonic  add  and  combustible  gas,  water,  carbonate 
of  ammonia,  and  empyreumatic  oil,  and  leaves  charcoal  (Derosne). 

2.  When  heated  beyond  its  meltine  point  in  contact  with  the  air,  it  is 
coloured  purple,  brown,  and  then  blacl,  g^ves  out  a  dense  brown  smoke, 
takes  fire,  with  vivid  evolution  of  sparks,  and  bums  with  red,  slightly 
smoky  flame,  leaving  a  soft,  shining  charcoal  (Merck,  Duflos, 
Winckler).  The  smell  which  it  gives  off  is  the  same  as  that  produced 
by  quinine  and  meconin  (Winckler).  Narcotine  takes  fire  on  red-hot 
coals  (Derosne).  —  8.  Heated  with  water  in  a  sealed  tube  to  200°,  it 
dissolves  completely  with  red-yellow  colour,  giving  a  neutral  solution 
which  is  coloured  black-blue  by  ferric  chloride  (WChler).  Heated 
with  water  to  240®  or  260°,  it  yields  propylamine  (or  rather  termethy- 
lamine)  (Reynoso,  CampU  rend.  34,  799). 

4.  Dissolved  in  water  in  the  form  of  a  salt,  narcotine  is  violently 
attacked  by  the  electric  current^  in  the  same  way  as  by  hot  con- 
centrated nitric  acid  (Hlasiwetz  &  Rochleder,  Wien.  Akad.  Ber, 
5,  447). 

5.  Exposed  to  the  vapour  of  bromine^  it  is  coloured  orange-yellow ; 
in  tbe?m«- vapour,  brown-yellow ;  in  chloride-of-iodine  vapour,  vermilion- 
red  to  yellow  (Donne,  J.  Fharm.  16,  372).  The  salts  of  narcotine 
are  not  coloured  by  aqueous  iodic  add  (berullas,  Ann.  Chm.  Phya, 
43,  211\ 

In  dry  chlorine  gas,  narcotine  (juickly  becomes  red-brown;  the 
mass  is  partially  soluble  in  water  with  green  colour,  while  a  greenish- 
black  residue  remains.  On  leading  chlorine  into  water  in  which 
narcotine  is  suspended,  it  acquires  at  first  a  flesh-red  colour,  then 
becomes  darker,  brown-red,  oLssolves  entirely,  and  deposits  brown 
flocks ;  while  the  liquid  becomes  greenish,  and  after  filtering  off  the 
flocks,  yields,  when  neutralised  with  anunonia,  a  small  quantity  of  a 
beautiful  green  resin.  The  flocks,  by  washing  with  boiling  water, 
become  black,  friable,  and  infusible;  they  are  insoluble  in  alcohol 
(Pelletier,  J.  Pharm.  24,  165;  Ann.  Pharm.  29,  67).  — By  passing 
chlorine  for  ten  minutes  through  a  solution  of  1  pt.  narcotine  in  400 
pts.  water  acidulated  with  sulphuric-add,  an  orange-yellow  coloration 
is  produced,  but  no  turbidity  (Lepage,  J.  Pharm.  26,  140).  If  to  an 
aqueous  narcotine-salt  there  is  added  first  aqueous  chlorine,  then  very 
dilute  ammonia  in  slight  excess,  and  lastly,  carefully,  drop  by  drop,  very 
dilute  add,  scarcely  any  coloration  (such  as  would  appear  in  presence 
of  morphine,  cincbonine,  strychnine  or  brucine)  is  produced  (Soubeiran 
&  Henry,  J.  Chm.  nM.  22,  134). 
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6.  By  distilling  20  grm.  narcotine  with  concentrated  aqueous 
hydriodic  acid^  19  grm.  iodide  of  methyl  are  obtained;  that  is  8  at. 
iodide  of  methyl  (calcul.  21*1  grm.)  from  1  at.  narcotine  (Matthiessen  & 
Foster). 

7.  When  a  few  drops  of  oil  of  vitriol  are  poured  upon  narcotine, 
it  becomes  yellow,  and  on  heating,  brown  (Riegel,  J.  Erdmann).  On 
adding  powdered  narcotine  to  perfectly  pure  oil  of  v^itriol  (free  from 
nitric  acid)  covered  with  a  few  drops  of  water,  an  amber-yeUow 
colour  is  produced,  which  passes  after  a  few  hours  into  orange-red 
(Jacquelain).  If  air  or  oxygen  is  allowed  to  have  access  to  the 
colourless  mixture  of  narcotine  and  oil  of  vitriol,  it  turns  yellow,  and 
afterwards  red  (Couerbe).  According  to  Merck,  oil  of  vitriol  colours 
narcotine  dirty  blue,  then  brown-vellow;  according  to  Schlienkamp, 
yellow-green ;  according  to  Serullas,  Bussy,  Guibourt,  and  Henry  & 
Lecanu,  bright  yellow ;  it  then  quickly  becomes  orange-red,  and  after 
three  days  exhibits  a  wine-red  colour.  Hot  oil  of  vitriol  dissolves 
narcotine  with  effervesence  and  dark  purple-red  colour  (owing  to  the 
presence  of  nitric  acid?  Kr.)  (Duflos). — By  heating  with  dilute 
sulphuric  acid,  it  is  converted  into  sulphonarcotide  (Laurent  & 
Grerhardt). 

8.  Cold  nitric  acid  dissolves  narcotine  without  coloration  (Couerbe), 
on  heating,  it  is  coloured  yellow  (Riegel).  Powdered  narcotine  is 
coloured  a  beautiful  lemon-yellow  by  concentrated  nitric  acid,  but  not 
till  after  a  few  minutes  (Merck).  It  is  reddened  by  warm  nitric 
acid,  and  dissolves,  with  formation  of  oxalic  acid  and  artificial  bitter 
(Derosne),  without  forming  picric  acid  (Liebig). 

Concentrated  nitric  acid,  even  in  the  cold,  attacks  it  violently  and 
converts  it  into  a  dense  red  resin,  evolving  abundance  of  red  fmnes. 
Acid  somewhat  more  dilute  produces  a  red  Uquid,  which  leaves,  on 
evaporation,  an  amorphous  orange-coloured  residue.  On  boiling  this 
residue  with  potash-ley,  methylamine  is  obtained  (Anderson).  By 
slightly  heating  narcotine  ^with  concentrated  nitric  acid,  so  as  to 
avoid  the  evolution  of  red  ftmies,  a  combustible  gas,  apparently 
nitrate  of  ethyl  or  of  methyl,  is  evolved  (Gerhardt,  Compt  Chim. 
1845,  117;  Traite,  4,  64).  —  When  1  pt.  narcotine,  together  with 
2*8  pts.  nitric  acid  of  sp.  gr.  1*4  and  8  pts.  water  (as  in  B.  vol. 
xiv.  p.  423),  is  heated  uniformly  to  49®,  the  narcotine  melts  to  a 
yellowish  mass,  which  dissolves  on  stirring,  without  evolution  of  red 
fumes,  and  then,  when  the  solution  is  nearly  complete,  teropiammone 
(xiv.  436)  is  deposited,  while  opianyl  (xiv.  422),  opianic  acid  (xiv.  427), 
hemipinic  acid  (xiv.  430),  and  cotarnine  (xvi,  130)  remain  dissolved 
(Anderson).  On  one  occasion  Anderson  obtained  also  hydrate  of 
opianyl  (xiv.  424,  and  xvi.  134). 

In  this  deoomposition  opianic  acid  and  ootamine  must  be  regarded  asprimaiy, 
the  other  substances  as  secondary  products :  C"NH»0"  +  20  «  0»H«»OW  + 
O^NH^'O*.  The  opianyl  might  also  be  supposed  to  be  formed  by  the  breaking  up 
of  the  narcotine :  C^NK^O^^^  O^HWQs  +  O^^NH'SQ*,  or  at  the  expense  of  the 
opianic  acid  :  2C^W^0^°  «  C^B}^}^  +  C^H'^O".  Tlie  laat  process,  or  the  further 
oxidation  of  the  opianic  acid,  yields  hemipinic  acid. 

9.  When  at  least  twice  its  weight  of  hi/ponitric  acid  is  poured 
upon  1  or  2  grm.  narcotine,  the  mixture  at  once  acquires  a  fine 
crimson  colour,  becomes  hot,  froths  up,  and  gives  off  a  large  quantity 
of  red  fumes.    After  half  a  minute  the  action  diminishes,  but  suddenly 
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becomes  again  iDore  violent,  bo  that  the  mass  takes  fire  and  bums 
with  a  white  flame.  There  remains  a  very  porous  charcoal,  con- 
taining picric  acid  in  the  inside.  Water  decolorises  the  red  mass 
at  first  formed.  (Mialhe,  J,  Pharm.  22,  583.)  —  According  to  Couerbe, 
nitrous  oxide,  nitric  oxide,  nitrous  acid,  and  hyponitrous  acid,  hare  no  action  upon 
narootine. 

In  contact  with  oil  of  mtnol  containing  a  trace  of  nitric  acidj 
narcotine  takes  a  fine  blood-red  colour,  and  colours  the  add  similarly 
(Couerbe,  Lefort);   but  is  decolorised  on  addition  of  a  httle    more 

nitric  acid  (Presenius).  —  This  behaviour  was  first  obeeryed  bv  Duflos  (Schw. 
61,  217),  but  the  coloration  was  ascribed  by  him  to  the  action  of  oU  of  yitriol  only. 
—  A  single  drop  of  nitric  acid  in  a  pound  of  oil  of  vitriol  can  be  thus  detected. 
When  6  grains  of  narcotine  is  shaken  with  i  an  ounce  oil  of  vitriol,  containing  an 
exceedingly  small  quantity  of  nitric  acid,  the  mixture  becomes*  ydlow,  and  after 
8  minutes  red  (Couerbe).  If  nitric  acid  is  added  to  the  mixture  of  narcotine  and  oil 
of  vitriol,  it  is  coloured  first  yellowish  red,  then  yellowish  brown  (Schlienkamp, 
y,  Br.  Arch.  86,  279).  If  7  pts.  nitric  acid  (hyponitrio  acid  or  nitrate  of  potash) 
are  mixed  with  10,000  pts.  oil  of  vitriol,  the  mixture  becomes  dark-red  on  addition 
of  narootine ;  the  coloration  is  amber-yellow  when  oil  of  vitriol  containing  8  pts. 
nitric  acid  to  1,000,000  is  used ;  and  even  with  3  pts.  nitric  acid  to  5,000,000  pts. 
sulphuric  acid,  the  colour  became  darker  after  a  few  hours  (JacqudLain,  N.  Ann.  Chim. 
Phtfs.  7, 197;  Compt.  rend,  14,  643).  Eight  to  twenty  drops  of  oil  of  vitriol  con- 
taining nitric  acid  (prepared  by  mixing  6  drops  nitnc  acid  of  sp.  gr.  1*25  with 
100  cub.  centim.  water,  and  adding  10  <£ops  of  uis  mixture  to  20  grm.  oil  of  vitriol) 
added  to  narcotine,  colour  it  onion-red,  and  after  addition  of  (pure)  oU  of  vitriol,  this 
coloration  is  permanent  for  eight  days  or  longer.  On  further  adding  to  the  mixture 
fragments  of  peroxide  of  manganese,  it  shows,  after  one  hour,  a  yellow  or  blood-red 
colour,  which  remains  imchuiged,  even  after  careful  dilution  with  firam  4  to  6 
measures  water,  and  almost  complete  neutralisation  with  ammonia ;  a  slight  excess 
of  ammonia  destroys  the  colour,  forming  an  abundant  dark  brown  precipitate,  but  it 
is  roproduced  on  acidifying  (J.  Erdmann,  Ann.  Fharm,  120, 188).  —  In  presence  of 
nitric  oxide,  sulphuric  acid  colours  narootine  pale  green ;  if  nitrous  oxide  is  employed 
a  fine  rod  coloration  is  immediately  produoed  (Couerbe). 

Narootine  is  reddened  also  by  Uie  following  oxidising  substances  after  addition  of 
oil  of  vitriol : — iodic  acid,  iodtUes,  chloric  acid^  chlorate  and  percMorate  of  potash, 
cMorous  acid,  chlorite  (^potash  and  protoxide  of  lead,  nitrate  ofjpotaeh,  awtimomate 
of  potash,  fmd  peroxide  of  lead  (Lefort,  JBffo.  Scient.  16,  355).  On  addition  of  per- 
oxide of  lead  to  the  solution  in  sulphuric  acid,  it  takes  a  dirty  red  colour ;  tuSter  a 
few  hours  it  becomes  purple-red  and  violet ;  on  addition  of  bichromate  of  potash  it 
becomes  brown-green  and  afterwards  darker  (Biegel). 

10.  Narcotine  heated  with  excess  of  dilute  sulphuric  acid  and 
finely  powdered  peroxide  of  manganese  is  resolved  into  opianic  acid 
'xiv.  427)  and  cotarnine  (p.  130),  with  slight  evolution  of  carbonic  acid 
Wohler).  On  one  occasion  Wohler  obtained  also  apophyllic  acid 
^xiii.  154),  and  by  heating  narcotine  with  peroxide  of  manganese  and 
hvdrochloric  acid,  or  vnta  peroxide  oflead^  hemipinic  acid  (xiv.  430)  was 
also  produced.  —  By  pouring  aqueous  sulphate  of  narcotine  upon  per- 
oxide of  lead,  heating  to  boiling,  and  adding  sulphuric  acid  drop  by 
drop,  £.  Marchand's  narcoteine  is  formed,  and  this,  by  further  heating, 
as  long  as  effervescence  continues,  is  converted  into  opianic  add. 
Narcoteine  is  brown,  amorphous,  very  bitter ;  easily  soluble  in  nitric 
acid  with  yellow  colour,  in  oil  of  vitriol  with  splendid  red,  in  water 
with  yellow  colour ;  the  last  solution  is  coloured  red-yellow  by 
ammonia  or  potash,  and  does  not  precipitate  basic  acetate  of  lead.  It 
is  very  soluble  in  alcohol,  very  shghtly  soluble  in  ether  (Eug. 
Marchand,  /.  Chim*  m^.  20,  365). 

11.  When  heated  with  very  concentrated  aqueous i>of(»A-2^,  or  with 
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alcoholic  potash,  narcotine  is  converted  into  narcotinate  of  potash  (p.  148) 
(Wohler).  —  Heated  with  excess  of  potash-hydrate  to  200°  or  220"*,  it 
yields  methylamine  or  termethylamine  (Wertheim).  There  is  also 
produced  an  oily  base,  boiling  at  a  much  higher  temperature  than 
termethylamine  (Hofmann^  Ann.  Fharm.  75,  367).  Pyrrol  occurs 
among  the  products  of  decomposition  (Gr.  Williams,  Chem.  Gaz,  1858, 

381).  —  Wertheim  Buppoees  the  termethylamine  to  be  the  isomeric  body  propyla- 
mine ;  but  according  to  Matthiessen  &  Foster's  experiments  ( on  the  action  of  hydriodic 
acid  on  narcotine,  p.  140),  there  is  no  doubt  that  it  must  be  regarded  as  the  former, 
as  had  been  previously  suggested  b^  Hofmann  {Ann.  Fharm.  79,  29).  (See  also 
p.  138.)  — 12.  MercurosO'inercunc  nitrate  colours  narcotine  yellow,  then 
brown  (Lassaigne,  Ann,  Chim.  Phys,  45,  435). 

13.  Narcotine  heated  with  excess  of  bichloride  of  platinum  is  de- 
composed (with  formation  of  protochioride  of  platinum)  into  carbonic 
acid,  cotarnine,  and  opianic  acid,  hemipinic  acid  being  also  produced 
by  the  decomposition  of  the  opianic  acid.  When  the  smallest  possible 
excess  of  bichloride  of  platinum  is  employed,  narcogenine  (p.  140)  is 

formed  (Blyth).  For  formulss  representing  the  decomposition,  see  aboye }  they, 
however,  still  leaye  the  formation  of  carbonic  acid  to  be  accounted  for. 

14.  Narcotine  does  not  reduce  red  prusaiate  of  potash  in  alkaline 
solution  (Kieffer,  Ann.  Pharm,  103,  277).  —  15.  It  is  not  decomposed 
when  heated  for  half  an  hour  to  100 ""  with  absolute  alcohol  and  iodide 
of  ethylj  but  it  is  partially  converted  into  hydriodate  (How). 

Chmbinations.  —  With  Water.  —  Narcotine  does  not  dissolve  in  cold 
water,  and  is  insoluble  or  only  very  slightly  soluble  in  boiling  water 
(Sertiimer,  Duflos).  Narcotine  (containing  acid)  prepared  by  ex- 
hausting opium  with  ether  dissolves  in  25,000  pts.  water  at  20°,  in 
7,000  pts.  boihng  water;  narcotine  free  from  acid,  prepared  by 
dissolving  the  foregoing  in  hydrochloric  acid,  precipitating  with 
ammonia,  and  recrystamsing  from  alcohol,  dissolves  in  1,500  pts. 
water  at  20**  and  in  600  pts.  boiling  water  (Brandes). 

With  ^cicfo.  —  Narcotine  dissolves  easily  in  acids,  combining  with 
them  to  form  salts  having  an  acid  reaction  (Derosne,  Sertiimer). 
The  salts  are  for  the  most  part  uncrystallisable,  and  taste  more  bitter 
than  the  salts  of  morphine ;  those  containing  weak  acids  are  partially 
decomposed  by  a  large  quantity  of  water ;  those  containing  volatile 
acids  are  also  decomposed  partially  by  evaporation,  with  separation  of 
narcotine  (Derosne,  Sertiimer,  DuflosV  It  is  very  slightly  soluble 
in  dilute  acids  (Merck).  Caustic  alkalis  and  alkaline  carbonates  and 
bicarbonates  precipitate  narcotine  from  solutions  of  its  salts  as  a  white 
powder  insoluble  in  excess  of  the  precipitant  (Derosne,  Sertiimer), 
and  appearing  as  made  up  of  branching  crystals  under  a  magnifying 
power  of  250  (Anderson).  Alkaline  bicarbonates  precipitate  most, 
but  not  all  of  the  narcotme  (Duflos).  The  presence  of  tartaric  acid 
does  not  prevent  the  precipitation  of  narcotine-salts  by  alkaline 
bicarbonates  (Oppermann,  Ann,  Pharm.  58,  48).  —  Phosphate  of  soda 
throws  down  a  white  powder,  easily  soluble  in  hydrochloric  acid 
(v.  Planta).  Narcotine  has  not  the  power  of  decomposing  sulphate  of 
copper  (De  Vrij).  —  lu  solutions  of  the  narcotine-salts,  tincture  of 
iodine  produces  a  kermes-brown  precipitate  (v.  Planta);  chlorine- 
water  a  slight  yellow  coloration ;  chloride  of  lime  a  white,  curdy  preci- 
pitate, soluble  in  excess  of  acid  with  pale  yellow  colour;  bromine- water 
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a  white  turbidity  which  disappears  without  coloration  on  stirring 
(Duflos);  tincture  of  bromine  a  yellow  precipitate  (Merck).  With  ofl 
of  vitriol  containing  nitric  acid,  the  salts  behave  like  narcotine  itself 
(p.  141)  and  are  precipitated  by  basic  acetate  of  lead  (Nees  v.  Esenbeck). 
They  have  no  action  on  either  bromide  or  iodide  of  potassium  (see  below), 
nor  on  iodate,  bromate,  or  chlorate  of  potash,  stannic  chloride,  mer- 
curous  nitrate,  mercuric  nitrate,  or  nitrate  of  silver  (Merck,  Duflos). 
They  give  no  blue  coloration  with  ferric  chloride.  —  The  salts  of 
narcotine  are  soluble  in  water,  eJcohol,  and  ether. 

Carbonate  of  narcotine  is  not  produced,  either  by  treating  narcotine 
suspended  in  water  with  carbonic  acidy  or  by  precipitating  narcotine 
salts  with  alkaline  carbonates  (How,  Ann.  Fharm,  100,  375 ;  Lieb, 
Kopp's  Jahresh.  1854,  518). 

PhaaphcUe  of  Narcotine.  —  Turpentine-like  mass,  with  crystals 
(Brandos). 

Sulphate.  — 100  pts.  narcotine  neutralise  12*5  pts.  oil  of  vitriol 
(Robiquet).  The  uncrystallisable  sulphate  of  narcotine  contains  11*7 
p.  c.  sulphuric  acid  (Brandos). 

Hydriodate. — When  finely  powdered  narcotine  is  heated  in  a  sealed 
tube  with  absolute  alcohol  and  iodide  of  ethyl  to  100°  for  an  hour, 
crystals  of  narcotine  separate  from  the  solution  on  cooling.  The 
liquid  poured  off  from  the  crystals  and  evaporated,  after  the  alcohol 
and  iodide  of  ethyl  have  been  distilled  off,  leaves  a  residue  which 
yields  hydriodate  of  narcotine  to  hot  water,  while  a  small  quantity  of 
narcotine  remains  behind.  —  Separates  from  its  solutions  when  evapo- 
rated spontaneously,  or  at  100°,  as  an  oil,  which  cannot  be  crystallised 
even  from  alcohol  or  ether.  Treatment  with  nitrate  of  silver  and 
hydrochloric  acid  -successively  converts  it  into  hydrochlorate  of  narco- 
tine (How).  —  Iodide  of  potassium  throws  down  from  hydrochlorate 
of  narcotine,  a  dense,  white  powder,  which  is  deposited  in  drops  after 
some  time  (v.  Planta).  Biniodide  of  potassium  gives,  even  in  very 
dilute  solutions  of  narcotine,  a  yellowish  white,  permanently  amor- 
phous precipitate  (Delffs,  N.  Jahrb.  Pharm.  2,  31 ;  Wagner,  Dingl. 
161,  40). 

Hydrochlorate.  — 100  pts.  narcotine  treated  with  dry  hydrochloric 
acid  gas  at  100°,  the  excess  of  acid  being  afterwards  displaced  by  dry 
air,  is  found  to  have  absorbed  9*52  pts.  hydrochloric  acid  (Liebig). 
Narcotine  treated  with  hydrochloric  acid  at  the  common  temperature, 
retains  13*65  p.  c.  hydrochloric  acid  in  vacuo  over  caustic  potash; 
part  of  this  escapes  on  heating  in  a  stream  of  air,  so  that  at  100°  or 
115°  the  product  contains  8*86  p.  c.  (l  at. ;  calculation  forO**H®NO"  «  8-83 
p.  c.  hydrochloric  acid).  It  dissolves  in  water,  reacts  acid,  and  melts  with 
coloration  when  heated  to  180°  (Regnault).  —  The  solution  of  narco- 
tine in  aqueous  hydrochloric  acid  leaves  on  evaporation  a  transparent 
gum,  which  dissolves  easily  in  water,  and  retains  its  hydrochloric  acid, 
and  consequent  solubility  in  water  and  acid  reaction,  even  after  re-^ 
peated  solution  and  evaporation  (Geiger).  —  The  syrupy  solution 
solidifies  in  the  drying  oven  to  a  radiate  mass,  which  is  hard  and  semi- 
transparent  when  dry,  and  after  drying  at  110°  contains  8*21  p.  c. 
hydrochloric  acid  (Robiquet),  after  crystallisation  from  alcohol  8*02 
p.  C.  (Regnault).     (Calculation :  0«H»NO",HC1  -  811  p.  c.  hydrochloric  add). 
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Narcotine  produces  no  precipitate  with  JluosiUcic  alcohol  (xv.  437) 
(Knop).  —  Phosphomolyhdic  acid  (xiii.  164)  gives  with  narcotine  a 
brownish  yellow,  flocculent  precipitate  (Sonnenschein) ;  phosphaiUimordc 
add  (xiv.  227)  gives  a  yellowish  white  flocculent  precipitate  (Schulze). 
—  Hydrochlorate  of  narcotine  forms  with  chloride  of  cadmium  a  semi- 
crystalline,  slightly  soluble  mass  (Qellatly,  N.  Edinb.  Phil,  J,  4,  94 ; 
Chcm.  Centr.  1856,  606). 

Iodide  of  mercury  and  potassium  throws  down  from  hydrochlorate 
of  narcotine  a  yellowish  white  powder,  insoluble  in  hydrochloric  acid 
(v.  Planta).  The  white  precipitate  (and  also  that  produced  by  bromide 
of  mercury  and  potassium)  contains  to  1  at.  narcotine,  2  at.  mercury, 
and  3  at.  iodine  or  bromine ;  it  is  scarcely  soluble  in  cold  water,  but 
dissolves  in  hot  water  and  in  alcohol  (Groves,  Chetn.  Soc.  Qu.  /.  11,  97). 

Chloromercurate  of  Narcotine.  ^^  AhcAdy  observed  by  Caillot  (A»n.  Chlm. 
JPhita,  42, 265).  —  Mercuric  chloride  throws  down  from  alcoholic  hydro- 
chlorate of  narcotine  a  white  precipitate,  which,  when  dissolved  in  a 
cold  mixture  of  2  measures  of  alcohol  and  1  measure  of  fuming  hydro- 
chloric acid,  with  subsequent  addition  of  water  until  turbidity  com- 
mences, separates  in  small  white  crystals  (Hinterberger,  Wien,  Akad. 
Ber.  7, 432 ;  Ann,  Pharm.  82,  311 ;  J,  pr.  Chem.  56, 144).  Not  sensibly 
soluble  in  hydrochloric  acid  or  sal-anmioniac  (v.  Planta). 

(I. 

44  C    264  4513 

N  14  2-39 

24  H  24  4-12 

14  O 112  1914 

2  a 71  1213 

Hg 100  1709 


C"NH»0",HCl,Hga 

.  686 

10000 

Hinterberger. 
at  100\ 

42  0 

N 

22  H 

...... a. ...a....... 

252 
14 
22 

112 
71 

....    4415 
....      2-44 
....      3-86 
....     19-62 
....    12-41 

....    48-64 

14  0      

2  01 

Hg   

100 

....     17-52 

....     1802 

0<<NH»'0",HCl,HgCl ....  671    ....  10000 

Of  according  to  Matthiessen  &  Foster's  formula  for  narcotine ;  b,  according  to 
Hinterberger,  who  supposes  tbe  compound  to  contain  a  peculiar  ytStiety  of  narcotine, 
differing  from  common  narcotine  by  containing  2  at.  carbon  and  2  at  hydrogen  less. 
See  aboye,  p.  188. 

Hydrochlorate  of  narcotine  throws  down  from  chloride  of  gold  a 
yellowish  white  precipitate,  which  turns  green  after  a  while,  and  is  solu- 
ble in  adds  without  coloration  or  reduction  (Duflos).  The  dense,  reddish- 
yellow  precipitate  does  not  dissolve  perceptibly  in  hydrochloric  acid 
(v.  Planta). 

ChloroplatincUe  of  Narcotine,  —  To  a  cold  dilute  solution  of  hydro- 
chlorate of  narcotine  is  added  just  as  much  bichloride  of  platinum  as 
is  needed  to  precipitate  it ;  the  precipitate  is  collected,  pressed,  tiitu- 
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rated,  and  washed  with  a  very  small  quantity  of  cold  water.  Longer 
washing  or  heating  with  water  would  occasion  partial  decomposition 
and  formation  of  cotamine  and  opianic  acid,  the  former  of  which  would 
remain  mixed  with  the  product  in  the  form  of  chloroplatinate  (Blyth). 
—  Yellow  flocks,  or  a  yellow  crystalline  precipitate. 

Soluble  in  a  very  large  quantity  of  hot  water;  the  solution 
becomes  brown  by  several  hours'  boiling,  and  soon  afterwards  deposits 
all  the  platinum,  together  with  a  small  amount  of  organic  matter,  as 
a  black  precipitate :  ammonia  then  produces  in  the  filtrate  a  precipitate 
resemblmg  narcotine  (Anderson,  Ann,  Pharm.  96,  204).  (For  the  decom- 
position with  excess  of  bichloride  of  platinum,  see  p.  14). 

CalenloHont. 
a,  h, 

4A  0  264  ....  42-61  46  0 276  ....  43-67 

N 14  ....  2-26              N 14  ....  2-21 

24  H 24  ....  8-87  25  H 26  ....  410 

14  0 112  ....  1808  14  O 122  ....  1769 

3  a 106-5  ....  17-19  8  CI 105*5  ....  1681 

Pt    99  .  ....  15-99              Pt 99  ....  1562 

C«NHaO",HCl,PtC12   6195  ....  10000        0»NH»0",HCl,Pta>  633-5  ....  10000 

Analytei, 
Bljth.  Wertheim. 

mean.  mean, 

a.  h. 

0 43-64    ....    42-54    ....    4317 

N 

H 4-23    ....      4-07    ....      416 

Pt    15-80    ....     15-95    ....     15-72 

h,  is  Wertheim's  ethyl-narcotine.  —  Contains  14'58  p.  c.  platinum  (Liebig) ; 
15-89  p.  c.  (Regnault) ;  15*88  (How). 

Bichloride  of  iridium  and  sodium  precipitates  from  hydrochlorate  of 
narcotine  an  ochre-yellow  powder,  soluble  in  hydrochloric  acid 
(v.  Planta). 

Hydrosulphocycmate  of  Narcotine,  —  Acetate  of  narcotine  gives  no 
precipitate  with  sulphocyanide  of  potassium  (Artus,  J.  pr.  Chem,  8, 
513) ;  a  neutral  solution  gives  a  flocculent  precipitate  (0.  Henry, 
J.  Pharm.  24,  194).  The  precipitate  thrown  down  from  hydrochlorate 
of  narcotine  is  white  or  reddish,  and  aggregates  to  reddish  drops 
(v.  Planta).  Appears  as  an  amorphous  powder,  even  under  a  magnifying 
power  of  260  (Anderson,  N.  J.  Pharm.  13,  443).  Soluble  in  hot  alco- 
hol (Henry). 

Acetate,  —  Narcotine  dissolves  easily  in  concentrated  acetic  acid, 
but  not  in  the  dilute  acid,  nor  in  water  containing  acetic  acid.  Con- 
centrated acetic  acid  saturated  with  narcotine  and  evaporated  in  vacuo 
over  sulphuric  acid  and  lime,  exhibits  points  of  crystcdlisation  after  a 
few  days,  and  after  a  month  the  greater  part  of  the  salt  has  solidified. 
The  mother-ley  is  thick  and  can  be  drawn  into  threads ;  both  aro 
soluble  in  a  small  quantity  of  water,  but  the  solution  soon  decomposes 
into  an  acid  salt  which  remains  dissolved,  and  soft  crystals  either  of 
narcotine  or  of  a  basic  salt  (Berzelius,  Pojg,  28,  441).  —  The  solution 
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of  narcotine  in  concentrated  acetic  acid  becomes  turbid  on  heating 
(Pelletier),  narcotine  separating  even  before  volatilisation  of  acetic 
acid  takes  place  (Robiquet).  It  is  precipitated  by  water  (Henry). 
When  evaporated,  it  loses  acetic  acid  and  leaves  a  white,  granular 
residue,  whence  water  extracts  a  small  quantity  of  acetate  of  narco- 
tine, which  loses  the  remainder  of  the  acetic  acid  by  a  second  evapora- 
tion (Geiger).  —  With  18  pts.  acetate  of  potash  dissolved  in  a  small 
quantity  of  water,  narcotine  forms  a  solution,  which  is  precipitated  by 
more  water  (HenryV 

Narcotine  dissolves  when  heated  with  5  pts.  hitartrate  of  ammonia 
and  144  pts.  water,  and  is  not  precipitated  on  cooling  or  by  dilution, 
A  solution  prepared  in  the  same  way  with  bitartrate  of  potash  de- 
posits narcotine  and  bitartrate  of  potash  on  cooling  (Henry). 

Picric  acid  precipitates  from  hydrochlorate  of  narcotine,',  a  dense 
sulphur-yellow  powder  (v.  Planta).  An  ethereal  solution  of  narcotine 
does  not  precipitate  alcoholic  picric  acid  (Kemp,  Eepert,  71,  164).— 
The  salts-of  narcotine  are  precipitated  by  tannic  add  or  tincture  of  galls, 
not  by  gallic  aci4  (0.  Henry,  J.  Fharm.  21,  212).  (Oomp.  vii,  177). 
Tincture  of  galls  causes  in  dilute  hydrochlorate  of  narcotine,  a  tur- 
bidity which  becomes  a  dense  precipitate  on  addition  of  one  drop  of 
hydrochloric  acid,  and  is  not  perceptibly  soluble  in  more  hydrochloric 
acid  (v.  Planta). 

Narcotine  dissolves  somewhat  more  readily  in  boiling  potash-Uy 
than  in  boiling  water  (Brandes).  It  does  not  dissolve  either  in 
aqueous  ammonia  nor  in  potash-ley  (Merck,  Geiger). 

Dissolves  in  100  pts.  cold  and  in  24  pts.  boiling  alcohol^  and  is  pre- 
cipitated therefrom  by  water  (Derosne).  Soluble  in  120  pts.  alcohol  of 
96  p.  c.  (Merck),  hi  100  pts.  cold  and  20  pts.  boiling  alcohol  of  85  p.  c. 
(Diiflos).  —  Soluble  in  126  pts.  cold,  and  in  48  pts.  boiling  ether  of 
sp.  gr.  0*735  (Duflos) ;  in  40  pts.  boiling  ether  of  sp.  gr.  0*725  and 
crystallises  out  on  cooling  until  1  pt.  narcotine  remains  dissolved  in 
100  pts.  ether  (Geiger). 

Dissolves  in  2-69  pts.  chloroform  (M.  Pettenkofer,  N.  Jahrh,  Pharm. 
10,  270),  in  60  pts.  acetate  of  etkt/l,  wnence  it  is  precipitated  by  potash, 
but  not  by  water  (Henry).  —  Dissolves  in  creosote,  even  in  the  cold 
(Reichenbach),  and  crystallises  on  cooUng  from  its  solutions  in  warm 
volatile  oils  (Derosne).  Soluble  in  400  pts.  olive  oil  (Pettenkofer).  — 
More  soluble  in  aqueous  picrotoxin  (xiv.  477)  than  in  pure  water 
(Pelletier  &  Couerbe). 


Opianine. 

HnrrERBEBGER.  Wim,  Ahad,  Ber.  6,  109 ;  Ann.  Pharm.  77,  207 ;  J.  pr. 
Chcm.  53,  4B1.—  Wien.  Akad.  Ber.  7,  432;  Ann.  Pharm.  82,  819; 
J.pr.  Chism.  56,  151. 

Sometimes  occurs  in  Egyptian  opium. — When  this  is  exhausted 
with  water  for  the  purpose  of  preparing  morphine,  ammonia  precipitates 
from  the  extract  a  mixture  of  morphine  and  opianine.  The  precipitate 
is  washed  with  water  and  alcohol,  dried,  dissolved  in  alcohol,  and 
the  solution  decolorised  with  animal  charcoal,  and  allowed  to  crystal- 
lise, when  crystals  of  opianine  are  first  deposited. 
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Properties,  Colourless,  transparent,  well-developed  crystals  of  the 
right  prismatic  system.  Fig.  63  without  i  and  U  The  crystals  are 
needle-shaped,  or  tabular  by  the  predominance  of  U  The  octahedral 
faces  are  either  only  hemihedra],  or,  when  holohedral,  larger  than  the 
rest,  TO  :  tt  =  116^  4-5' ;  t* :  «'  above  =  127°  51'  a  :  «  =  155°  12' ; 
a  :  j>  =  114°  48' ;  a  :  a  over  u  =  180°  24' ;  yiy  over  m  =  87°  8' ; 
y  :  y  aver  p  =  92°  52'.  Three  prisms  also  occur  as  subordinate  forms : 
the  first,  between  y  and  m^  forms  with  y  an  angle  of  175°  0';  the 
second  likewise  between  y  and  to,  makes  an  angle  of  155°  12'  with  y ; 
the  third,  between  p  and  y,  makes  an  angle  of  96°  50'  with  to  and  of 
173°  10' with  ^.  The  surfaces  are  tor  the  most  part  plane;  the  prismatic 
faces,  and  sometimes  also  to,  are  verticallv  striated.  Cleavage  perfect 
parallel  to  to,  imperfect  parallel  to  U  Fracture  conchoidal.  Lustre 
vitreous,  adamantine  (Schabus,  Bestimm.  p.  76). 

Opianine  has  no  smell.  In  alcoholic  solution  it  tastes  strongly 
and  persistently  bitter.  Reacts  strongly  alkaline.  Exerts  a  narcotic 
action  similar  to  that  of  morphine.  —  Unalterable  at  100°. 

Calculaiion  accordiny  to  Hinterberger.      Hinterberger. 

66  0  396    6806    6299 

2  N 28    4-46    426 

86  H 86    6-78    6*70 

21  0 168    26-76    2706 

ewN^H^OS*  ....  628    10000    10000 

By  combustion  with  soda-liine,  Hinterberger  found  a  smaller  quanti^  of  nitrogen 

S2*22  p.  c),  and  hence  gave  at  first  the  formula  of  opianine  as  C^^H^^O^.  Anderson 
Ann.  Pharm.  98,  50)  regards  the  proportion  of  nitrogen  thus  found  as  the  more 
accurate,  and  in  accordance  therewith,  calculates  the  formula  O^l^W^O^  for  opianine, 
pointing  out  that  this  base  may  be  regarded  as  formed  by  the  union  of  1  at.  cotamine 
(C«NHW06)  and  2  at.  of  the  comjpound  O^W^Cfi  (Anderson's  hypothetical  hydride 
of  opianyl).  Comp.  p.  139.  —  Q-erhardt  {TVaitif  4,  68)  and  Weltzien  (Oryan, 
Verbind.  567)  doubt  the  existence  of  opianine  as  distinct  from  narcotine. 

Dissolves  in'otZ  of  vitriol  containing  nitric  acid  with  blood-red  colour, 
which  becomes  light  yellow  by  standing. — Not  decomposed  by  oil  of 
vitriol;  dissolved  with  yellow  colour  by  nitric  acid. 

Not  soluble  in  water, 

Opianine  combines  with  acids  to  form  salts,  from  the  aqueous 
solutions  of  which  it  is  precipitated  by  ammonia  and  alkalis  in  flocks. 

Chloromercurate  of  Opianme.  —  Obtained  in  the  same  way  as  the 
corresponding  narcotine-compound  (p.  144).  Acicular  crystals,  slightly 
soluble  in  water  and  alcohol. 

Hinterberger. 

66  0  896  49-50  4911 

2  N 28  3-60 

87  H 87  4-63  461 

21  O 168  2100 

Hg   100  12-50  12-28 

2  a 71  8-87  9-31 

C«N«H»0»i,HCl,HgCl....  800    100-00 

With  bichloride  of  platinum^  hydrochlorate  of  opianine  forms  a 
compoimd  decomposable  by  excess  of  chloride  of  platinum 

Opianine  is  very  slightly  soluble  in  boiling  alcoholy  and  crystallises 
out  completely  on  cooling. 

l2 
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Narcotinic  Acid. 

WoHLER.     Ann,  Pharm.  50,  25. 
First  obserred  by  Couerbe  {Ann.  Chim.  PAy«.  69, 167). 

Produced  by  heating  narcotine  with  concenti*ated  potash-ley,  ap- 
parently with  assimilation  of  water. 

When  narcotine  is  heated  to  boiling  for  a  long  time  with  veiy 
strong  potash-ley,  the  mixture  being  frequently  shaken  up,  there  fall 
to  the  bottom  oily  drops  of  narcotinate  of  potash,  which  remain  liquid 
after  cooling,  and  resemble  turpentine  in  colour  and  consistence.  The 
reaction  is  not  accompanied  by  evolution  of  ammonia.  —  After  the  ley 
has  been  poured  off,  the  oil-drops  are  easily  soluble  in  wat^r.  The 
yellow  bitter  solution  becomes  turbid  on  heating,  and  deposits  crystal- 
line needles  of  unaltered  narcotine,  into  which  the  narcotinic  acid  is 
almost  completely  reconverted  by  long  boiling  of  the  greatly  diluted 
solution,  wMlo  free  potash  and  a  yellow  colouring  matter,  probably  an 
accidental  product  of  decomposition,  remain  dissolved. 

When  narcotinate  of  potash,  separated  from  the  mother-liquor,  is 
left  to  itself,  it  becomes  opaque  after  a  few  days,  owing  to  the  separa- 
tion of  narcotine,  and  is  tnen  only  partially  soluble  in  water. 

Narcotinate  of  potash  dissolves  very  easily,  and  with  yellow  colour, 
in  alcohol,  remains  unaltered  for  months  in  this  solution,  and  can  be 
obtained  by  evaporation  as  a  soft  amorphous  mass,  completely  soluble 
in  water.  Mixed  with  water,  the  alcoholic  solution  gradually  deposits 
crystals  of  narcotine,  and  by  heating  they  are  produced  immediately. 
Alcoholic  narcotinate  of  potash  is  also  obtained  by  dissolving  narcotine 
in  alcoholic  potash. 

Hydrochloric  acid  throws  down  chloride  of  potassium  from  the 
alcoholic  solution,  while  hydrochlorate  of  narcotine  remains  dissolved, 
and  is  precipitable  by  ammonia  after  dilution  with  water.  —  If  excess 
of  acetic  acid  is  added  to  the  alcoholic  solution,  the  addition  of  ammonia 
causes  at  first  no  precipitate,  but  after  a  time  crvstals  of  narcotine  are 
precipitated ;  they  also  soon  separate  from  a  solution  which  has  been 
mixed  with  an  insufficient  quantity  of  acetic  acid,  and  is,  therefore, 
still  alkaline.  —  On  passing  a  current  of  carbonic  acid  into  the  alcoholic 
solution,  a  jelly,  together  with  a  large  quantity  of  crystalline  prisms, 
is  gradually  formed,  and  when  filtered  off  and  washed  with  alcohol,  is 
resolved  by  water  into  bicarbonate  of  potash  and  narcotine.  From  the 
filtrate,  which  still  contains  a  large  quantity  of  narcotinate  of  potash, 
there  gradually  separate,  together  with  a  large  quantity  of  crystals 
of  narcotine,  fine  white  warty  crystals,  which  are  more  difficultly 
soluble  in  ether  than  narcotiac,  but  are  converted  into  narcotine  on 
attempting  to  isolate  them. 

The  aqueous  solution  of  narcotinate  of  potash  does  not  precipitate 
baryta-  or  lime-salts.  With  sal-ammoniac  it  evolves  ammonia  and 
deposits  narcotine.  With  sugar  of  load,  it  produces  a  pale  yellowish 
precipitate  (probably  colourless  when  pure),  which,  in  the  crude  state, 
contains  37*9  p.  c.  oxide  of  lead,  and  after  washing  yields  sulphate  of 
narcotine  to  dilute  sulphuric  acid.  It  dissolves  in  alcohol,  all  except  a 
little  carbonate  of  lead  ;  if  the  lead  is  precipitated  from  this  solution  by 
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hydroBulphnric  acid,  the  yellow  filtrate  yields,  on  evaporation,  crystals 
of  narcotine  and  smaller  warty  crystals,  which  arc  converted  into 
narcotine  by  alkalis  or  acids. 

Narcotinate  of  potash  gives  with  nitrate  of  silver,  a  pale  yellow 
precipitate,  which  is  easily  soluble  in  water  and  does  not  appear  in  dilute 
solutions.  Its  aqueous  solution  soon  becomes  dark-coloured  and  after- 
wards black,  and  on  heating  immediately  coats  the  glass  with  a 
blackish  or  copper-coloured  metallic  mirror,  at  the  same  time  de- 
positing crystals  of  narcotine. 


Sulphonarcotide. 

C«NH»*SO'«  or  C**NH»SO» 

Laurent  &  Gerhabdt.  N.  J,  Pharm,  14,  303 ;  JV.  Ann.  Chim.  Phys. 
24,  114;  J.pr,  Chem.  45,  371;  abstr.  CompL  rend.  27,  80;  Ann. 
Pharm.  68,  860. 

First  obsenred  by  Duflos  (8ckw,  61,  217.J— Narcotine  moistened  with  water 
dissolves  when  heated  with  a  small  excess  of  sulphuric  acid ;  when 
more  strongly  heated,  it  becomes  dark  g^een  and  thick,  without  evolu- 
tion of  gas.  On  diluting  with  water  and  boiling,  the  resulting  solution 
deposits  sulphonarcotide  on  cooling  as  a  dark-green  powder,  which 
must  be  washed  with  cold  water. 


N 

22  H 

a. 

264 
14 
22 

128 
16 

.... 

59-45 
8*15 
4-95 

28-88 
3-62 

46  0  

N 

24  H 

276 
14 
24 

128 
16 

•  »•• 

•  ••• 

i 

60-26 
306 
5-24 

27-95 
8-49 

Laurent 
A^Gherhardt. 

....  591 
....    6'3 

16  O 

1R  O 

S  

S  

....    3'6 

C"NH?2S0« .... 

444 

.... 

10000 

0«NH»*SO"  .... 

458 

•  ••• 

100-00 

Laurent  &  Oerhardt  double  the  formula  b.  —  Sulphonarcotide  is  sulphate  of  nar- 
cotine mmufi  2  at.  water. 

When  heated  on  platinum  foil,  it  leaves  a  large  quantity  of  difficultly 
combustible  charcoal.  —  By  dry  distillation  it  yields  water  and  a  dis- 
agreeably smelling  oil.  —  EbulUtion  with  nitric  acid  converts  it  into 
sulphuric  add  and  a  yellow  substance  soluble  in  ammonia.  —  Ammonia 
does  not  alter  it. — It  dissolves  in  potash-ley  with  brown  colour,  and  is 
precipitable  by  acids  in  yellow  flocks. 

Soluble  in  alcohol^  but  not  deposited  by  it  in  crystals. 


Narcogenine. 

Bltth.    Ann.  Pharm.  54,  44 ;  Mem.  Chem.  Soc.  2,  168. 

Sometimes  obtained  as  chloroplatinate,  together  with  cotamine,  in 
the  preparation  of  this  base,  espedaJly  when  the  smallest  possible 
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excess  of  bichloride  of  platinum  has  been  used.  — Cannot  be  isolated, 
inasmuch  as  it  breaks  up  into  narcotine  and  cotamine  when  separated 

from  the  platinum  salt.  Bljth,  who  assigns  to  naroogenine  the  formnla 
CP*NH''0***,  views  this  deoomposition  as  a  process  of  oxidation  acoompanied  by  for- 
mation of  protochloride  of  platinum  [Blyth's  formula :  2(C?«NHwO«0  +  20  « 
C»NH"0«  (cotamine,  according  to  Blyth)  +  (>«NH»0"  +  00^  ;  while  Laurent 
(N.  Ann.  Chim,  Phys,  19, 870)  and  others  regard  chloroplatinate  of  naroogenine  aa  a 
double  salt  containing  narcotine  and  cotamine. 

Chloroplatmate  ofNarcogenme.  —  Long,  bright  orange-yellow  needles. 
Becomes  lighter  coloured  on  addition  of  ammonia  and,  on  heating,  splits 
up  completely  into  narcotine,  which  separates  out,  and  cotamine  which, 
together  with  protochloride  of  platinum,  remains  in  solution.  The 
mother- liquor  when  strongly  cooled  deposits  a  dirty  white  precipitate, 
probably  Magnus's  salt  (vi.  304).  —  EbulHtion  with  a  great  excess  of 
bichloride  of  platinum  converts  it,  with  evolution  of  carbonic  acid,  into 
cotarnine,  while  opianic  or  hemipinic  acid  remains  in  solution. 

a. 

68  0 408  8904 

2  N 28  2-68 

38  H 38  3-64 

SO  O     160  16-81 

2  Pt    198  18-94 

6  01 213  20-39 


e»WH»O»,2H01,2Pta« 

b. 

86  0 216 

1046  

....  40-88 
....   2-62 
....   8-73 
....  14-96 
....  18-48 
....  19-89 

100-00 

Blyth. 
mean, 

....  40*62 

N 

14 

20  H 

20 

4-11 

10  O 

8  01  

80 

99 

106-6 

....  18-16 

OWNHWO»H0I,Pt0P 635-5  ....  10000 

Bljth  giyes  the  formula  h.    7or  Wertheim's  formula,  see  Ann,  Pharm,  70,  71. 

Appendix  to  Cotarmne  and  Narcotine, 

Huinopic  Acid. 

WoHLER.    Ann,  Pharm,  60,  21. 

Narcotine  is  heated  in  a  platinum  capsule  placed  in  an  oil-bath 
until,  at  220®,  it  froths  up  violently,  evolves  ammonia,  and  solidifies  to 
a  porous  mass.  This  product  yields  to  hydrochloric  acid  a  peculiar  base 
(p.  139),  while  humopic  acid  remains  behind.  The  latter  is  dissolved 
in  potash-ley,  precipitated  with  hydrochloric  acid,  washed,  dried,  freed 
by  solution  in  alcohol  from  a  small  quantity  of  a  black-brown  substance 
with  which  it  is  mixed,  and  lastly  precipitated  by  water. 

Dark  brown,  amorphous  mass,  rescmbUng  ferric  hydrate  when  freshly 
precipitated.  Dried  at  120°,  it  contains  on  an  average  64*20  p.  c.  C, 
5-14 II.,  and30-6C  0.   Wohler  gives  the  foi-mula  C^H^O",  or  C*^H»*0". 


CONVOLVULINOLIC  ACID.  151 

Melts  when  heated  and  burns  with  a  luminous  flame,  giving  off 
the  smell  of  opium.  — When  long  boiled  with  water  it  becomes  insoluble 
in  ammonia,  and  then  dissolves  with  difficulty  even  in  potash-ley  and 
alcohol,  leaving  behind  a  black-brown  substance,  probably  humin. 

Insoluble  in  water  and  dilute  acida.  —  Dissolves  in  alkalis  with  deep 
saffron-yellow  colour ;  the  solutions  give  dark-brown  gelatinous  pre- 
cipitates with  harifta-  and  kad-saUs,  -^  Soluble  in  alcoholj  whence  it  is 
precipitated  by  water. 


Primary  Nucleus  C*IP* ;  Oxtfgen-nucleus  C"II"0"- 

CapsTilffiScic  Acid. 

BoGHLEDEB.     Wten.  Ahad.  Ber,  40,  37. 

Oociirs  in  the  capsules  of  the  ripe  fruit  of  JBsculus  Sippoccutanum. 

Crystals  which  sublime  without  decomposition.  Isomeric  with 
teracetogallic  acid ;  behaves  like  this  acid  vntn  ferric  salts  and  reddens 
solution  of  caustic  potash  in  the  same  way. 

Primary  Nucleus  C**BP* ;  Oxygen-nucleus  C^ffK)*. 

Oil  from  Oil  of  Gajepat; 

C«BP*0». 

M.  SOHMIDL.     Trans.  Bey.  See.  Edinh.   22,  6,   860;    Zeksckr.  Chem. 
Pharm.  4,  403. 

When  the  vapour  of  that  portion  of  oil  of  cajeput  (xiv.  610)  which 
boils  at  175°  is  passed  over  red-hot  soda-lime,  a  yellow  oil  is  obtained, 
having  a  different  smell.  The  composition  of  that  portion  of  this  oil 
which  boils  between  180**  and  185°  is  [represented  by  the  formula 

Schmidl. 
mean, 

26  0 156    79-59    7990 

24  H 24    12-24    1218 

2  O 16    817    7-92 


0»H?<0« 196    10000    10000 


Gonvolvulinolic  Acid. 

W.  Mayer.    Ann.  Pharm.  83,  132 ;  further  95,  164  j  announcement  of 
the  results  92, 125. 
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Identical  with  Mhodeoreiinolic  acid  so  fiir  as  its  salts  are  treated  of  in  Mayer's  first 
memoir;  but  Mayer's  free  rhodeoretinolic  acid  {Awn.  Fhorm,  84, 133)  is  the  same  aa 
the  convolTolinol  of  his  later  memoirs. 

Formation  and  Proration.  See  below,  p.  154.  Convolvulinolate  of 
baryta  is  prepared  by  dissolving  convolvulinol  in  baryta-water 
(ammonia  or  solution  of  potash)  and  this  salt  is  decomposed  with 
hydrochloric  acid. 

Properties.  A  crystalline  mass  resembling  convolvulinol.  Melts 
between  42°  and  42*'*6,  solidifies  at  86** ;  reacts  strongly  acid. 

Mayer. 

26  C  156    68*42    68-68 

24  H 24    10-53     10-76 

6  O 48    2106    20-71 


OWH»*0»    228    100-00    10000 

Nitric  acid  attacks  it  violently,  and  converts  it  into  ipomseic  (xiv, 
494)  and  oxaHc  acids.  C»H»K>»+  6(N0»,H0)  =  C*ff«0*  -h  2C»H0*  + 
lOHO  +  2C0»  +  6N0*. 

Combinations.  Convolvulinolic  add  combines  with  hoses  forming 
salts,  which  can  also  be  obtained  by  the  action  of  caustic  or  carbonated 
alkaUs  or  alkaline  earths  on  convolvulinol.  They  contain  CH?*MO* : 
Mayer^s  earlier  formula  was  (FH»MO^.  The  salts  of  the  alkalis  are  easily 
soluble  in  water  and  alcohol,  those  of  the  alkaline  earths  more  diffi- 
cultly. 

Convolvulinolate  of  Baryta. — Hot  alcoholic  convolvulinol  (or  alco- 
holic convolvulinolic  acid)  is  poured  iuto  an  excess  of  warm  baryta- 
water  ;  the  mixture  is  boiled  for  a  few  minutes,  and  filtered  boiling 
hot ;  and  the  needles  which  separate  on  cooling  are  recrystallised  from 
aqueous  alcohol.  —  Fine,  colourless  needles,  grouped  in  stars,  and 
melting  to  an  oil  without  losing  water. — More  easily  soluble  in  water 
than  jfdappinolate  of  baiyta. 

at  100^.  Mayer. 

26  0 156  ....  61-28  ....  6115 

24  H 24  ....  7-88  ....  8-26 

6  O 48  ....  15-77  ....  16-42 

BaO  76-5  ....  2612  ....  2618 

0»H»BaO«  +  HO  8045  ....  10000    ....  10000 

Mayer  formerly  examined  a  baryta-ralt  containing  free  conyolyulinolic  acid  as  an 
admixture. 

Convolvulinolate  of  Lead.  —  Obtained  as  a  white  precipitate,  which 
dries  up  over  oil  of  vitriol  to  a  yellowish  mass  resembling  honey,  by 
precipitating  convolvulinolate  of  ammonia  with  sug^r  of  lead.  —  Very 
slightly  soluble  in  water,  rather  more  easily  soluble  in  alcohol. 

Mayer. 
mean, 

0»HaO» 219    ....    6616 

PbO 112    ....     33-84    ....    33-86 


0»HaPbO« ............    3$;    ..„  iOO-OQ 
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ConvohmUnolate  of  Copper,  —  The  aqueous  ammonia-salt  is  precipi- 
tated with  acetate  of  copper,  to  which  a  small  quantity  of  acetic  acid 
has  been  added,  and  the  precipitate  is  dried  at  lOO"'.  —  Blue-green; 
fusible  at  110°  to  a  clear  liquid,  which  solidifies  to  a  highly  lustrous, 
splendid  dark  green,  amorphous  mass.  —  Insoluble  in  water,  soarcely 
soluble  in  alcohol. 

at  lOO*.  Mayer. 

26  C..« 166     68-21  6826 

24  H..- 24.     8-93  898 

6  0 48     17*96  18-23 

CuO    89-6  14-90  1453 

(?«H«CuO«  +  HO  ....  267-6   100*00 10000 

Major  preyiouslj  examined  a  salt  precipitated  without  addition  of  aoetio  acid, 
and  containing  more  oxide  of  copper. 

ConvolvuUnolate  of  Silver.  —  Obtained  in  white  flocks,  which  blacken 
easily  in  the  light,  by  precipitating  the  ammonia-salt  with  nitrate  of 
silver. — Insoluble  in  water;  difficultly  soluble  in  alcoboL 


Gonvolyulinol. 

G.  A.  Katser.    Arm.  Pharm,  51,  97. 

W.  Mayer.    Ann.  Pharm.  83,  132 ;  further  95,  164 ;  announcement 
of  the  results,  92,  125. 

ShodeoreHnolj  ShodeoretinoUo  aeid,  Formerlj  Mayer  did  not  distinguiflh 
between  the  neutral  conTolvulinol  and  the  conTolTulinolio  acid  produced  from  it. 

Formation.  Convolvulin  and  convolvulio  acid  break  up  by  pro- 
longed contact  with  hydrochloric  or  dilute  sulphuric  acid  at  a  high 
temperature,  into  sugar  and  convolvulinol  (Kayser).  Convolvtuic 
acid  undergoes  the  same  decomposition  in  contact  with  emulsin  be- 
tween 85^  and  40^  C«H"0»  +  8H0  =  C*«H«0'  +  8C»H»0'» 
(Mayer). 

Preparatum.  A  moderately  concentrated  aqueous  solution  of  con- 
volvulic  acid  is  mixed  with  half  its  bulk  of  fuming  hydrochloric  acid, 
and  left  to  itself  for  6  or  8  days,  or  imtil  it  sohdifies  to  a  magma  of 
crystals ;  this  is  placed  on  a  filter,  and  purified  by  washing  witn  cold 
water,  fusion  under  hot  water,  and  recrystallisation  from  alcohol  or 
ether  (Mayer).  It  is  obtained  in  a  state  of  less  purity  by  passing 
hydrochloric  acid  into  alcoholic  convolvulin  (Kayser),  or  by  boiling 
convolvulic  acid  with  dilute  sulphuric  acid  (Mayer):  by  the  former 
process  it  is  obtained  as  an  oil. 

Properties.  Dazzling  white,  very  long,  thin  and  pliable  needles, 
which  melt  at  88*5°  or  89°,  and  solidify  to  a  crystalline  mass  at  SQ"". 
It  has  a  slight  add  reaction.  Has  no  smeU ;  tastes  bitter  and  irri- 
tating. When  melted  with  water  it  gives  off  the  smell  of  St.  John's 
bread  (Mayer). 
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EajBer.  Mayer. 

(Mt  100".  mean. 

26  0 156    65-82     66-38    6566 

25  H 25     10-56     1067    10*72 

7  0 66    23-63    22-95    2362 


0»H»07 237     10000    10000    10000 

Earlier  fonnuUB:   CPOH^QS  (KsyBer),  0"H»«0»    (Mayer).    Kayaer  examined 
coloured  oily  oonyolyulinoL 

Decompositions.  1.  VolatiliseB  when  heated  on  platintun-foily  appa- 
rently without  decomposition,  giving  off  an  irritating  smell  which 
excites  coughing,  and  leaving  a  residue  of  charcoal. — 2.  Bums  with  a 
bright  flame.  — 3.  Oil  of  vitriol  colours  it  yellowish  at  first,  then  ama- 
ranth-red (Mayer) ;  cold  oil  of  vitriol  does  not  alter  it  (Kayser).  — 
4.  In  contact  with  aqueous  cUkalis,  or  alkaline  earths^  it  loses  1  at. 
water,  and  is  converted  into  convolvulinoHc  acid  (Mayer).  O^H^O' 
+  BaO,HO  =  C"H»BaO«  +  8H0.     According  to  Kayser  it  is  not  altered  by 

boiling  potaBb-ly.  —  5.  Niiric  add  converts  it  into  ipom»ic  (xiv.  494)  and 
oxalic  adds  (Mayer). 

Comhinatiofis.  Dissolves  with  difficulty  in  pure  water^  somewhat 
more  easily  in  acidulated  water,  and  crystaUises  by  slow  cooling  of 
very  dilute  solutions.  —  Very  soluble  in  alcohol^  less  so  in  ether^  and 
crystaUises  by  slow  evaporation  (Mayer). 


Conjugaied  Compounds  of  ConvohmUnoUe  Add  or  of  ConvolvuUnol, 

Convolvulin. 

Katser  (1844).    Ann.  Phami.  51,  81. 

W.  Mateb.  Ann.  Pharm.  83,  121 ;  abstr.  J.  pr.  Chem.  57,  454 ;  N. 
Ann.  Chim.  Phys.  36,  495  ;  Chem.  Gaz.  1853,  21.— -4n».  Pharm.  92, 
125  ;  in  detail  Ann.  Pharm.  95,  161 ;  abstr.  J.  pr.  Chem.  67,  267 ; 
N.  Ann.  Chim.  Phys.  45,  494. 

Comp.  ZY.  842.  Shodeoretin,  —  The  chief  (and  in  ether  insoluble)  constitaent 
of  the  resin  of  the  tnberoBC  jaJap-root  of  Iponuta  Pwrga  (Handbuch  yiii.  Phyto* 
chem,  60),  different  from  Marqoardt's  convolvulin. — On  the  preparation  of  jalap- 
resin,  see  Wolf  {Sepert.  29,  872),  Planche  (Bull.  Pharm.  6,  26),  Oeiseler  (N.  Br. 
Arch.  13,  221),  Nativelle  (N.  J.  Pharm.  1,  228),  Soubeiran  (IT.  J.  Pharm.  10, 195). 
On  the  adulteration  of  jalap-resin,  see  Blanche  (Ann.  Pharm.  16,  87),  John  (Ann. 
Pharm.  28,  94),  Gobley  (N.  J.  Pharm.  3,  461),  Veo  &  Poulens  (N.  J.  Pharm. 
12,  119) ;  on  the  modes  of  distinguishing  it  m>m  the  resin  of  larch-fungus,  see 
Trommsdorff  (N.  Tr.  25,  1,  203),  from  the  resin  of  jalap-stems,  H&nle  (Mtpert. 
48,  365).  On  its  solubility  in  alcohol,  see  Fluckiger  (Pharm.  VlerteJJ.  11,  61).  See 
further  on  jalap-rcsin :  Cadet  de  Gbssioourt  (Bepert.  G,  2^\  J.  Pharm.  3,  495), 
Martins  (Kastn.  Arch.  6,  382),  Meylink  (Bepert.  32,  443),  Nees  v.  Esenbeck 
&  Marquardt  (Ann.  Pharm.  10,  122),  Funcke  (Br.  Arch.  20,  266),  (Jerber  (Br.  Arch. 
21, 202) .  —  Buchner  k.  Herberger  attributed  basic  properties  to  the  active  constituent 
of  jalap-resin  and  designated  it  Jalappin.  According  to  Sandrock  (y.  Br.  Arch. 
64,  160),  the  portion  of  jalap-resin  whidi  is  insoluble  in  ether  consists  of  two  distinct 
resins,  one  of  which  (alpha-resin)  is  precipitable  by  alcoholic  sugar  of  load,  while 
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tlie  other  (heta-resin),  not  precipitable  b^  sugar  of  lead,  ia  oonyerted  by  alkalis 
into  his  (Sandrock's)  ipomseio  acid  (precipitable  hj  basic  acetate  of  lead  from  the 
neatnd  potash-salt)  and  jalappic  aoid.  Kayser's  rhodeoretin  (the  oonvolyulin  of 
this  Handbook)  is,  according  to  Sandrock,  a  mixture  of  alpha-  and  beta-resins,  and 
Buchner  &  Herberger^s  jalappin  is  identical  with  beta-resin.  Mayer  showed,  on  the 
contrary,  that  Sandrock's  two  resins  and  acids  do  not  differ  essentially  from  each  other, 
and  are  the  same  as  convolyulin  and  conyolyulio  acid. 

Preparation.  Jalap-root  is  exhausted  with  boiling  water,  then  dried 
and  pulverised ;  and  the  powder  is  extracted  three  times  with  twice 
its  weight  of  alcohol  of  90  p.c.  Water  is  added  to  the  whole  quantity  of 
tincture  so  obtained  until  turbidity  begins;  an4  the  liquid  is  boiled  twice 
with  bone-charcoal,  then  filtered  and  evaporated,  whereby  a  yellow, 
brittle  resin  is  obtained.  This  is  pulverised,  extracted  four  or  five  times 
with  ether,  then  dissolved  three  tinies  successively  in  the  smallest  pos- 
sible quantity  of  absolute  alcohol,  and  precipitated  by  ether  (Mayer). 

K&jBer  operates  similarly,  but  instead  of  boiling  out  the  root  with  water,  he  boUs  the 
resm  obtained  by  means  of  alcohol  of  80  p.c,  and  washes  with  ether,  as  well  as  pre- 
dpitates  the  alcoholic  solution  by  ether,  'less  frequently.  — In  order  to  prepare  their 
jalappin,  Buchner  &  Herberger  dissolye  jalap-resin  in  alcohol,  precipitate  with  acetate 
of  lead,  and  mix  the  filtrate  with  ammonia  and  water.  They  also  redissolye  the  last 
precipitate  in  alcohol,  digest  with  yery  dilute  sulphuric  acid,  remoye  the  sul- 
phuric aoid  by  means  of  hydrate  of  lead,  eyaporate,  and  exhaust  the  residue  with 
aloohoL 

Properties.  Colourless  mass,  transparent  in  thin  layers :  brittle  at 
100°,  and  yields  a  white  powder.  If  it  contains  a  small  quantity  of 
water,  it  becomes  soft  even  b^low  100**  and  can  be  drawn  out  to 
threads  having  a  mother-o'-pearl  lustre  (Mayer).  Becomes  soft  at 
141'',  melts  at  160**  without  losing  water  to  a  clear,  yellowish  liquid 
(Eayser,  Mayer).  Without  taste  or  smeU.  Reacts  shghtly  add  in  an 
alconolic  solution.    Has  a  purgative  action. 


Eayser.  Mayer. 

mean.  meam. 


62  0. 
60  H. 
82  O. 


872  .... 

...a    04  Of     *••• 

....  65*96  . 

•*.....   04  i%9 

60  .... 

....     /  Oi        •••* 

....   7-91  . 

7-96 

266  .... 

....  91  tv      *... 

••••   wO'Xw   . 

87-26 

O«H»0« 678    10000    10000    10000 

C«H»0»  according  to  Kayser,  C?»H»0»  Mayer's  earlier  formula.  Differs  from 
jalappin  by  containing  80*M*  less.— > On  the  formuhe  of  oonyolyulin  and  its 
deriyatiyes,  see  also  Laurent  {Compt  rend.  86,  379). 

Decompositions,  1.  Begins  to  decompose  when  heated  above  155° ; 
turns  brown  when  more  strongly  heated  on  platinum-foil ;  biirns  with  a 
bright  amoky  flame,  giving  off  an  empyreumatic  smell  and  a  smell  of 
caramel,  and  leaves  a  shining  charcoal.  —  2.  When  covered  with  oil  of 
vitriol^  it  dissolves  after  about  ten  minutes  with  fine  carmine-red  colour 
(Kayser^,  amaranth-red  (Mayer),  and  after  a  few  hours  deposits  a  brown 
resin.  Water  throws  down  a  brown  oil  from  the  red  solution,  while  sugar 
remains  dissolved  (Mayer).  —  3.  When  hydrochloric  acid  is  passed  into  its 
alcoholic  solution,  convolvulin  breaks  up,  on  leaving  the  solution  to 
itself,  into  convolvulinol  and  sugar,  the  former  of  which  is  precipitated 
as  an  oil  on  addition  of  water  to  the  dark  red-yellow  solution  C^'H^O"  -f 
11H0  =  C»H»0'  +  3C»ir»0"  (Mayer).  -4.  Dissolves  without  alteration 
in  cold  concentrated  nitric  aad  and  is  precipitated  by  ammonia ;  it  dis- 
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solves  in  warm  dilute  nitric  acid  with  decomposition  (Kayser),  Concen- 
trated nitric  acid  causes  violent  evolution  of  nitric  oxide  gas  and  converts 
it  into  oxalic  acid  and  ipomseic^^acid  (xiv.  494)  (Mayer).  —  5.  Convolvulin 
dissolves  in  aqueous  alkalis  and  cUkaline  earths  (taking  up  3  at.  water 
and  forming  a  convolvulinate :  Kayser^  Mayer)  and  cannot  then  be  re- 
precipitated  by  acids  (Cadet  de  Gassicourt,  Trommsdorff).  Strong 
aqueous  ammonia  produces  the  same  effect  after  digesting  for  some 
time  (Kavser).  Aqueous  alkaline  carbonates  dissolve  convolvulin  but 
slightly  m  the  cold,  more  easily  on  boiling,  likewise  producing  con- 
voTvulic  acid  (Kayser) ;  its  formation  takes  place  slowly,  however,  so 
that  water  still  causes  a  precipitate  of  convolvulin  after  half-an-hour's 
boiling  (Mayer).  Even  after  long  boiling  of  a  solution  of  convolvulin 
in  potash-ley,  the  addition  of  acids  or  of  water  sometimes  throws 
down  unaltered  convolvulin  (Sandrock). 

Convolvulin  dissolves  ve^  slightly  in  water  (Mayer).  It  dissolves 
easily  in  acetic  acid  (Buchner  &  Herberger,  and  others),  in  all  propor- 
tions in  alcohol^  but  not  in  ether.  The  portion  of  jakp-reein  which  is  insoluble 
in  ether  does  not  dissolve  in  volatile  or  fat  oils  (Cadet  de  Qassioourt)  ;  it  dissolves 
easily  in  acetic  ether  at  46* — 50*;  it  dissolyes  with  tolerable  ease  in  oil  of  turpentine  and 
is  precipitable  by  water  (Martins).  It  does  not  disaolye  in  oil  of  turpentine  at  60* 
(Jahn,  Ami,  JPharm.  28, 95). 


ConvolYnlic  Acid, 
C«H»'0». 

G.  A.  Katseb.    Ann.  Fhartn.  51,  85. 

W.  Mater.    Ann.  Pharm.  83,  143  ;  further  92, 125,  and  91,  161. 

ffydrorhodeoretin  (Eajser).    Shodeoretic  acid  (Mayer).  —  Eespecting  Sandrock's 
statements  {N,  Br.  Arch.  64,  160),  see  under  Oonyolyulin  (p.  164). 

Formation.  Convolvulin  treated  with  aqueous  ammonia,  potash,  or 
soda,  or  with  baryta- water,  takes  up  water  and  is  converted  into  con- 
volvuHc  acid  (Kayser).    C«H"0»  +  3H0  =  C«H«0»  (Mayer). 

Preparation.  100  grammes  of  convolvulin  are  heated  to  boiling  with 
lib.  of  baryta- water,  the  liquid  being  kept  stirred;  the  baryta  is  removed 
from  the  clear  cooled  solution  by  means  of  a  slight  excess  of  sulphuric 
acid;  the  turbid  mixture  is  shaken  up  with  levigated  carbonate  of  lead 
and  filtered;  the  dissolved  lead  is  removed  by  hydrosulphuric  acid;  and  the 
colourless  filtrate  is  evaporated  on  the  water-bath  (Mayer).  —  Kayser 
digests  convolvuhn  with  strong  aqueous  ammonia  until  it  is  dissolved, 
evaporates  the  excess  of  ammonia,  precipitates  the  aqueous  solution 
with  basic  acetate  of  lead,  decomposes  the  washed  lead-salt  under 
water  by  hydrosulphuric  acid,  and  evaporates  the  filtrate. 

Properties.  Amorphous,  white,  very  hygroscopic  mass,  which 
becomes  soft  above  100°,  melts  between  100''  and  120*^  and  reacts 
strongly  acid.  By  itself,  it  has  no  smell ;  when  dissolved  in  water  it  has  a 
faint  smell  of  quinces  (Mayer).    Has  a  purely  bitter  taste  (Kayser). 
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Eayser.        Mayer. 
at  100** — 120**.  mean.  mean, 

62  C 372    ....    52-70    ....    64*72    ....    52*60 

53  H 53    ....      7*52     ....      8*33    ....      792 

35  0 280    ....     39*78     ....     36*95     ..,.     39*48 

C»H»»0» 706    ....  10000    ....  100*00    ....  10000 

Kajser  examined  a  browmsh  coloured,  imperfiBctly  pure  acid.    He  formerly  gare 
the  formula  C«H»0»i,  and  Mayer  C»H«0« 

Decompositions.  1.  Decomposes  at  120°,  and  hums  when  heated  on 
platinum-foil  with  a  bright  smoky  Hame  and  gives  oS  a  smell  of  caramel. 
—  2.  By  ebullition  with  dilute  sulphuric  acid,  or  when  its  aqueous  solu- 
tion is  mixed  with  concentrated  hydrochloric  add  and  left  to  stand,  it 
breaks  up  into  convolvulinol  (p.  153)  and  sugar  (Mayer.)  — 3.  With  oil  of 
vitriol,  it  behaves  like  convolvuUn.  —  4.  Nitric  acid  of  sp.  gr.  1*3  attacks 
it  violently  at  the  common  temperature  after  being  in  contact  for  some 
time,  evolves  red  fumes,  and  converts  it  into  oxalic  and  ipomsBic  (xiv. 
494)  acids.  Nitric  acid  of  sp.  gr.  1'18  forms,  after  12  hours,  sugar  and 
convolvulinol.  —  It  is  decomposed  by  emulsin  at  common  temperatures 
in  the  same  way  as  by  dilute  acids  (Mayer). 

Combinations.  Convolvulic  acid  dissolves  in  water  in  all  proportions. 
— With  bases  it  forms  the  convolvuUnates.  These  salts  are  amorphous, 
easily  soluble  in  water  and  alcohol ;  they  smell  of  quinces  when  dissolved 
in  water,  melt  when  heated,  and  burn  with  a  luminous  smoky  jflame,  and 
an  empyreumatic  smell  like  that  of  caramel.  —  Aqueous  convolvulic  acid 
and  convolvulate  of  ammonia  do  not  precipitate  neutral  metallic  salts, 
but  produce  dense  white  flocks  in  basic  acjetate  of  lead.  Aqueous  con- 
volvulic acid  displaces  carbonic  acid,  especially  on  boiling,  from  the 
carbonates  of  the  alkalis  and  alkaline  earths  and  from  carbonate  of 
lead. 

Convolvulate  of  Potash.  —  The  aqueous  acid  is  neutralised  with  car- 
bonate of  potash,  the  solution  is  evaporated  to  dryness,  and  the  residue 
exhausted  with  alcohol.  —  Amorphous,  pale  yellow  mass.  Dissolved 
in  water  it  smells  of  quinces,  has  a  bitter  taste,  and  melts  between 
100°  and  110°.  —  Dissolves  easily  in  water,  with  difficulty  in  alcohol 
(Mayer). 

Mayer. 

62  C 372     ....    60*05    ....    50*48 

52  H 52     ....      6-98    ....      7*55 

34  0 272     ....    86-62    ....    36*31 

KO 47*2  ....      6*35    ....      5*66 

C«HKKO»  743-2  ....  100*00    ....  100*00 

Convolvulate  of  Potash  with  ConvolvuUn  f  —  Convolvulin  dissolves 
with  yellow  colour  in  boiling  aqueous  carbonate  of  potash.  On  eva- 
j)orating  to  dryness,  taking  up  the  residue  with  absolute  alcohol,  and 
again  evaporating,  a  yellowish  white  salt  is  obtained,  which  is 
neutral,  melts  at  105°,  and  dissolves  easily  in  water  and  alcohol 
(Kayser).  Even  after  half-an-hour's  boiling  of  the  solution  of  convol- 
vulin in  carbonate  of  potash,  water  throws  down  convolvulin  from  it : 
hence  this  substance  remains  mixed  or  combined  with  the  convolvulate 
of  potash  so  prepared  (Mayer). 
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Calculation  according  to  Mayer.  Kayser. 

mean. 

124  0 744     62-35  5298 

102  H 102      717  7-57 

66  0 528     ^ 3718  3614 

KO 47-2  8-30  8-31 

0°H*2K0»  +  0«H»0»"  ....  1421-2  10000    10000 

Convolvulate  of  Baryta.  —  a.  Normal.  —  1.  Baryta- water  is  added 
to  aaueous  convolvuUc  acid  until  a  faint  alkaline  reaction  is  produced ; 
the  liquid  is  wanned  till  the  excess  of  baryta  separates  as  carbonate, 
and  the  neutral  filtrate  is  evaporated  to  dryness  (Kayser).  —  2.  An 
excess  of  convolvulin  is  boiled  with  baryta- water;  the  liquid  is  filtered ; 
baryta-water  is  added  to  the  filtrate  until  it  »eacts  slightly  alkaline ; 
carbonic  add  is  passed  through  it ;  and  it  is  then  warmed,  filtered  a 
second  time,  and  evaporated  (Mayer). — Amorphous,  white  powder, 
fusible  at  about  105%  easily  soluble  in  water  and  alcohol,  but  (when  pre- 
pared according  to  method  1)  it  is  precipitable  from  its  aqueous  solu- 
tion by  absolute  aloohoL  — Prepared  by  method  2,  it  perhaps  containfl  unaltered 
conyolyulin  (Mayer). 

Calculation  according  to  Mayer.  Kayaer.         Mayer. 

mean. 

62  C 372  ....  4616  ....  5065  ....  4885 

52  H  52  ....  6-73  ....  754  ....  725 

84  O    272      ....  85-36  ....  8418  ....  3516 

BaO 76-5  ....  977  ....  7*63  ....  874 

CnH«BaO» 772-5  ....  10000    ....  10000    ....  10000 

b.  Four-sevenths  Convolvulate  f — By  boiling'convolvuHn  with  excess 
of  baryta-water,  passing  carbonic  acid  through  the  hot  solution,  and 
evaporating  the  filtrate  on  the  water-bath,  a  salt  similar  to  the  normal 
salt  is  obtained  (Mayer). 

Calculation  according  to  Mayer.  Mayer. 

at  100*".  mean. 

248  0 1488   ....  45-19  ....  46-42 

205  H 205  ....  6-22  ....  680 

133  0 1064     ....  32-33  ....  81*68 

7  BaO    535-5  ....  1626  ....  1610 

30«H«Ba20»  +  C«H»BaO»    ....  82925  ....  10000    ....  10000 

Convolvulate  of  Lime. — Obtained  by  boiling  convolvulic  acid  with 
milk  of  lime,  passing  carbonic  acid  into  the  hot  filtrate,  filtering  again, 
and  evaporating. — An  amorphous, ,  slightly  yellow  mass.  Contains 
6"00  p.  c.  lune  (Sandrock),  6*19  p.  c.  (Mayer). 

Convolvulate  of  Lead.  —  One-third.  —  The  aqueous  acid,  or  ammonia- 
salt,  gives  no  precipitate  with  acetate  of  lead  by  itself,  but  does  so 
on  addition  of  ammonia.  With  basic  acetate  of  lead  dense  white 
flocks  are  produced.  —  Somewhat  soluble  in  water  (Kayser). 
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CalculitHon  aeeording  to  Mayer.  Kayser. 

mean, 

62  0 192  36-61  36-81 

60  H 50  4-92  5-38 

82  O 256  25-23  2516 

8  PbO 336  83-24  32-71 

C«H"Pb»0»....  834    10000    10000 

Convolvulate  of  Silver.  —  When  the  aqueous  baryta-salt  is  precipi- 
tated with  sulphate  of  silver,  the  filtrate  containing  silver  decomposes 
by  evaporation  on  the  water-bath  (Kayser). 

Convolvulic  acid  dissolves  in  alcohol  in  aU  proportions  j  it  does  not 
dissolve  in  ether. 


Appendix  to  Convolvulin. 

Portion  of  the  resin  of  tuberose  jalap-root  which  is  soluble  in  ether. 
Sandrock's  Gamma-resin.  —  The  ethereal  solutions  obtained  in  the  pre- 
paration of  convolvulin  (p.  155)  are  evaporated ;  the  residue  is  twice 
dissolved  in  alcohol,  and  precipitated  with  water  (Kayser).  Sandrock 
evaporates  only  the  ethereal  solutioii.  See  also  Boullier  (J.  Chdm.  mid.  14, 
826). 

According  to  Kayser,  it  is  a  brownish  oil  which  makes  greasy  stains 
on  paper,  and,  if  left  to  itself,  remains  soft  and  sticky  for  several  months, 
but  in  contact  with  water,  solidifies  partially  to  crystalline  needles.  — 

According  to  Sandrock,  a  tough,   Boft,    yellow  resin,  which  does  not  harden  by 

exposure  to  air,  or  at  100°.  Has  an  u'ritating  taste,  smells  like  jalap-root, 
very  strongly  and  disagreeably  (Kayser).     Reddens  litmus  strongly. 

—  Volatilises  when  heated  on  platinum-foil,  and  buims  when  set  on  fire 
with  a  bright  flame,  and  a  sharp  unpleasant  smell  (Kayser).  —  With  oil 
of  vitriol  it  forms  a  solution  which  is  red  at  first,  and  afterwards  purple 
(Sandrock).  —  Does  not  dissolve  in  hydrochloric^  nitric^  or  acetic  acidy 
even  on  heating  (Kayser).     According  to  Sandrock  it  dissolves  in  acetic  acid. 

—  Dissolves  easily  in  aqueous  alkcUis,  and  is  precipitated  by  acids  un- 
altered (Kayser);  ia  fLocka  after  long  boiling,  and  by  sulphuric  acid  as  ajeUy. 
(Sandrock).  In  aJcoholic  solution  it  gives  a  yellow  precipitate  with  al- 
coholic sugar  of  lead  (Kayser),  a  white  precipitate  ^Sandrock). — 
Dissolves  completely  in  amylic  aldehyde  (xi.  17)  (Trautwein). 

The  acid  produced  by  boiUng  the  resin  with  soda-ley  dissolves  but  slightly  in  pure 
"water,  easily  in  water  containing  ammonia.  It  forma  a  yellowish  potaui-Btdt,  wnich 
crystaUises  from  alcohol  in  granules,  and  precipitates  a  white  powder  when  its  solu- 
tion is  mixed  with  sugar  of  lead.  On  decomposing  this  lead-salt  by  hydrosulphuric 
acid,  the  acid  remains  behind  with  the  sulpnide  of  lead,  and  can  then  be  extracted 
by  ammonia  or  alcohol  (Sandrock). 


Oxygen-nucleus  C»«H»K)«. 

Syringenin. 

E[bouater.    If,  Br.  Arch.  109,  23. — Epistolary  Communication* 
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Formation.  By  boiling  syringin  with  dilate  hydrochloric  acid, 
eyringenin  and  sugar  are  obtained.     C»fl"0»  +  2H0  =  C^H^"  -f 

Aqueous  syringin  is  warmed  in  the  water-bath  with  dilute  hydro- 
chloric acid  ^sulphuric  acid  causes  further  alteration)  for  five  minutes, 
or  until  the  liquid,  which  is  milky  and  turbid  at  first,  has  become  clear 
by  deposition  of  viscid  grey-blue  flocks.  These  solidify  on  cooling  to 
a  hard  mass,  which,  after  removal  of  the  add  liquid,  is  covered  with 
water,  whereby  it  becomes  bright  pink. 

Obtained  as  an  amorphous,  bright  pink  mass,  easily  reduced  to  a 
granular  powder,  and  containing  a  variable  proportion  of  water,  which 
it  gives  off  at  lOO*'.  Between  170°  and  180°  it  melts  to  a  brown 
tough  mass.    Permanent  in  the  air.    Tasteless.    Neutral. 


26  O  ••••«•• 

....    61-41     .. 
....     81-50    ,. 

Kroxnayer. 
61-40 

18  H ....... 

10  0 

.■»..      Xo     .... 
80     .. 

6-94 

31-66 

0»Hi»Ow 

....  264    

...  10000     .. 

......  10000 

Bums  when  heated  above  its  melting  point. — With  oil  of  vitriol 
and  nitric  acid^  it  behaves  like  syringin  (p.  162).  — Fuming  hydrochloric 
acid  colours  alcoholic  syringenin  a  fine  dark  blue,  becoming  violet 
when  boiled.  —  It  reduces  silver  from  the  ammonio-nUrate  on  boiling. 

Comhinatiom,  —  With  Water,  —  Air-dried  syringenin  loses  7*05  p.  c. 
water  at  100°,  then  nothing  more  at  115°  (Calculation  2  at.  =  6*61 
p.  c.  water) ;  but  a  specimen  obtained  from  the  alcoholic  solution  by 
spontaneous  evaporation,  lost  10*04  p.  c.  water  at  100°. 

Syringenin  is  insoluble  in  water. 

It  dissolves  with  yellowish  colour  in  aqueous  ammonia  and  potash^ 
and  is  precipitated  by  acids  in  light  rose-coloured  flocks. — It  is  pre- 
cipitated as  a  dirty  white  jelly  by  an  alcoholic  solution  of  basic  acetone 
of  lead;  not  altered  by  sesquichloride  of  iron. 

It  dissolves  in  alcohol  with  light  cherry-red  colour,  is  precipitated 
by  water,  and  remains  as  a  light  cinnamon-coloured  powder  when  the 
solution  is  left  to  evaporate.    Insoluble  in  ether. 


Appendix  to  Syringenin* 

Syringopicrin. 

Kromayer.    Hf,  Br,  Arch,  102,  26, --^Epistolary  Communication. 

Remains  in  the  mother-liquor  obtained  in  the  preparation  of 
syringin,  as  described  on  the  following  page,  and  is  separated  there- 
from by  means  of  animal  charcoal.  The  charcoal  is  then  washed 
with  warm  water  and  boiled  with  alcohol,  which  dissolves  out  the 
syiingopicrin,  and  leaves  it  on  evaporation  in  the  form  of  a  brown 
syrup.  It  is  purified  by  solution  in  alcohol  and  decoloration  with 
animal  charcoal.     The  solution  is  then  evaporated  and  the  residue 
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treated  with  ether,  which  takes  up  a  substance  having  an  irritating 
taste,  and  leaves  syringopicrin  undissolved. 

Faintly  yellow  transparent  mass,  which  may  be  rubbed  to  a  white 
powder  permanent  in  the  air.  Melts  below  100°,  and  solidifies  to  a 
brittle  mass  on  cooling.  Has  a  strong  bitter  taste,  and  slight  acid 
reaction.  —  Contains  49*08  p.  c.  C,  7-67  H.  and  43-25  0.,  agreeing  with 
the  formula  C*IPK)"  (calc.  49-37  C,  7-69  H.  and  4304  O.),  and  is,  therefore, 
produced  from  syringenin  by  assumption  of  6  at.  HO.  and  1  at.  0. 

Bums  away  completely  when  strongly  heated.  —  Dissolves  in  oil  oj 
vitriol  with  greenish  colour  passing  into  brown.  —  When  boiled  with 
diltUe  sulphuric  addy  it  gives  off  a  peculiar  odour,  and  then  reduces  an 
alkaline  solution  of  cupric  oxide.  —  Unaltered  syringopicrin  boiled  with 
an  alkaline  solution  of  cupric  oxide  colours  it  green  without  separating 
cuprous  oxide.  —  From  an  ammoniacal  silver  solution  at  the  boiling  heat, 
it  reduces  the  metal. 

Dissolves  easily  in  water.  —  It  is  not  altered  or  precipitated  by 
aqueous  alkalis^  ferric  chloride  or  basic  acetate  of  lead. 


Conjugated  Compound  of  Syringenin. 

Syringin. 

C»H««0»  =  C"ff«0",C"H*W^. 

Bebnats  (1841).    Repert.  74,  848 ;  J.  pr.  Chem.  25,  121- 

Meillet.    N.  J.  Pharm,  1,  25 ;   J.  pr.  Chem.  26,  816 ;   Ann,  Pharm. 

40,  319. 
Kbomayer.    N.  Br.  Arch.  108,  7;  109,  18 ;  Chem.  Centr.  1862,  193.— 

Epistolary  Communication. 

Disoovered  by  Bemajs,  inyestigated  chiefly  by  Kroma^er.  Braconnot  (Ann. 
Chim.  70,  283)  described  a  syiinga-bitter,  precipitable  by  basic  acetate  of  lead,  which 
however  had  nothing  in  common  with  syringin.  Meillet  described,  under  the  name 
of  LUacin^  a  crystaUisable  bitter  principle  of  syringa,  which  he  obtained  by  boiling 
the  green  seed-capsuleB,  precipitating  me  decoction  with  neutral  acetate  of  lead, 
eraporating  the  filtrate,  with  aadition  of  calcined  magnesia,  treating  the  residue  with 
water  to  remove  acetate  of  magnesia  and  mannite,  and  then  boiling  it  with  alcohol. 
The  relations  of  this  lilacin  to  syringm,  from  which  it  differs  by  its  pure  bitter  taste 
and  insolubility  in  water,  have  not  been  exactly  determined.  Erdmann  (J.  pr,  Chem. 
26,  317)  did  not  succeed,  by  following  either  Bemays'  or  Meillet's  directions,  in 
obtaining  the  bodies  described  by  them,  perhaps  because  he  collected  the  materifd  in 
April.  Ludwig  {N,  Br,  Arch,  91,  289)  regards  Bemays'  sjrringin  as  a  mixture  of 
lilacin  with  mannite  (xr.  357)  ;  but  even  if  it  did  contain  mannito,  it  exhibited,  with 
oil  of  vitriol,  the  same  reaction  as  (Kromayer^s)  syringin. 

Occurrence.  In  the  bark  of  the  lilac,  more  abundantly  in  March 
than  in  April,  not  in  the  leaves  or  in  the  half-ripe  fruit,  and  only  in 
traces  in  the  leaf -buds.  It  disappears  in  the  course  of  vegetation, 
its  place  being  apparently  supplied  by  syringopicrin  (Kromayer). — 
The  bark  of  privet  {Ligustrum  vulgare)  contains  a  substance  perhaps 
identical  with  syringin  (Beinsch,  Jahrh.  pr.  Pharm.  16,  393).  See  xv. 
357,  and  below. 

Preparation.  The  bark  is  exhausted  with  boiling  water ;  the  ex- 
tract precipitated  with  basic  acetate  of  lead ;  the  filtrate  treated  with 
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hydrosulphuric  acid,  and  after  removal  of  the  sulphide  of  lead, 
evaporated  to  a  thin  spiip,  which  solidifies  iu  the  course  of  a  day  to  a 
crystalline  pulp.  This  mass  is  purified  by  stirring  it  up  with  cold 
water,  then  pressing,  and  recrystallising  it  from  boiluig  water,  with 
aid  of  animal  charcoal.  The  syringin  dissolved  in  the  wash-waters 
is  obtained  by  evaporating  the  liquid,  and  agitating  the  residue  with 
alcohol,  which  takes  up  the  syringin  (Bemays,  Ejroijaayer), 

Properties,  The  hydrated  crystals  (see  below)  give  off  their  water 
and  become  opaque  at  1J5°,  and  the  anhydroiis  gyringin  jnelta 
at  212°  to  a  colourless  liquid,  which  solidifies  on  cooling  to  an 
amorphous,  transparent,  hard,  friable  mass. — Tasteless.  Neutral. 
(Kromayer). 

at  115".  Ejomayer. 

88  0  228     54-81 54-51 

28  H 28     6-73     6-95 

20  O  160     38-46     88-54 

CWHMO»   416     10000     100-00 

Decompositions.  1.  Syringin  when  heated  decomposes  below  its 
melting  point,  giving  off  an  odour  of  caramel  and  burning  away.  — 
2.  The  aqueous  or  alcoholic  solution  of  syringin  acquires  a  fine  dark 
blue  colour  when  mixed  with  an  equal  volume  of  oil  of  vitriol;  with  a 
larger  quantity  of  oil  of  vitriol  the  colour  changes  to  a  beautiful 
violet,  and  the  liquid  on  standing  deposits  blue,  and  on  addition  of 
water,  grey-blue  flocks,  which  dissolve  with  cherry-red  colour  in 
alcohol  and  in  ammonia.  —  3.  When  cautiously  heated  with  fuming 
hydrochloric  acid,  it  dissolves  without  coloration,  but  on  boiling,  the 
solution  assumes  a  Hght  violet-red  colour  and  deposits  blue  flocks.  — 
4.  An  aqueous  solution  of  syringin  through  which  chlorine  gas  is  passed 
acquires  a  red-brown  colour,  but  after  a  while  becomes  quite  colourless. 
At  the  same  time  an  acid  is  formed,  having  a  bitter,  irritating  taste, 
and  assuming  a  dark-blue  colour  when  mixed  with  sesquichloride  of 
iron.  —  5.  Syringin  dissolves  quickly  in  strong  nitric  acidf  forming  a 
deep  blood-red  solution. 

6.  When  aqueous  syringin  is  heated  with  dilute  hydrochloric  acidj 
the  solution  becomes  milky  and  deposits  adhering  lumps  of  syringenin, 
whilst  fermentable  sugar  remains  dissolved : 

CPBB»0»  +  2H0  «  C^HisQw  +  C^IP^O^. 

100  pts.  crystallised  syringin  yielded  61'77  pts.  air-dry  syringenin  and  (38-45  tp 
43-5  pts!)  on  tie  average  41  pts.  sugar  (calc.  6267  pts.  hydrate  of  syringenin  and 
41-47  sugar :  Kromaye^. 

Syringin  does  not  reduce  either  cuprate  of  potash  or  nitrate  of  silver, 
and  is  not  altered  by  alkalis  (Kromayer). 

Combinations,  —  With  Water.  —  Crystallised  Syringin,  Long,  colour- 
less, transparent  needles,  which  give  off  4-5  p.  c.  water  at  115**. 
(2  at.  =  4-33  p.  c.  HO)  (Kromayer). 

at  100".  Kromayer. 

38  0 228     ....  62-63  ....     52-31 

30  H 30     ....  6-91  ....       7-34 

22  O  176     ....  40-56  ....     40-35 

C5»ff»0» 2Aq 434    ....  10000    ....  10000 
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Syringin  dissolves  sparingly  in  cold,  easily  in  hot  vxiter.  It  does 
not  precipitate  metallic  salts,  —  It  is  soluble  in  alcoholy  not  in  ether 
(Kromayer,  Bemays). 

Appendix  to  Syringin, 

LiguBtrin. 

PoLBX.    N,  Br.  Arch.  17,  76. 

Ebomateb.      N.    Br.  Arch.    106,    9.  —  Die    Bitterstoffe^   Erlangen, 
1862,  66. 

Not  known  in  the  perfectly  pure  state.  —  Occurs  in  the  bark  of 
privet  (Ligustrum  vulgare)  (Polex).  The  bark  collected  in  spring  con- 
tains ligustrin  and  a  substance  resembling  syringopicrin  (p.  160); 
the  leaves  contain  only  the  latter,  together  with  mannite  (Kromayer), 

The  dry  comminuted  bark  is  boiled  with  alcohol;  the  extracts 
mixed  with  water,  and  the  alcohol  completely  distilled  off ;  the  residue 
is  set  aside  for  24  hours  to  deposit  resin  and  chlorophyll ;  the  Uquid  is 
strained,  set  to  feiment  with  yeast,  digested  with  milk  of  lime  after 
the  fermentation  is  ended,  to  precipitate  magnesia-salts, — then 
filtered,  exactly  neutralised  with  dilute  sulphuric  add,  and  concentra- 
ted ;  and  the  gypsum  which  separates  after  a  few  days  is  removed. 
The  remainder  of  the  lime  is  precipitated  by  oxalic  acid ;  the  filtered 
solution  precipitated  with  basic  acetate  of  lead;  the  liquid  again 
filtered ;  hydrosulphuric  acid  passed  into  the  filtrate ;  and  the  liquid, 
after  removal  of  the  sulphide  of  lead,  is  evaporated  over  the  water- 
bath,  the  water  being  renewed  from  time  to  time,  as  it  evaporates,  in 
order  to  drive  off  the  acetic  add.  The  resulting  extract  dissolved  in 
the  smallest  possible  quantity  of  boiling  alcohol  yields,  on  evaporation, 
crystals  of  mannite,  while  ugustrin  remains  dissolved,  and  must  be 
separated  as  completely  as  possible  from  admixed  sugar  by  repeated 
treatment  with  strong  alcohol. 

In  this  manner  a  hygroscopic  honey-yellow  extract  is  obtained 
having  a  bitter  taste,  but  still  containing  sugar,  acetic  acid,  and 
acetates.  This  extract  dissolves  readily  in  water  and  in  weak  spirit, 
not  in  absolute  alcohol  or  ether ;  it  is  not  predpitated  by  alkalis  or 
metallic  salts,  not  even  by  basic  acetate  of  lead  until  it  is  oxidised. 
Its  aqueous  solution,  if  not  too  concentrated,  acquires,  when  mixed  with 
oil  of  vitriol,  a  fine  blue  colour,  like  that  of  the  corn-flower.  When  boiled 
with  dilute  sulphuric  acid,  it  yields  a  resin  insoluble  in  water,  and 
likewise  turning  blue  when  its  alcoholic  solution  is  mixed  with  oil  of 
vitriol. 

If,  according  to  Kromayer,  the  bark  be  exhausted  with  hot  water, 
the  decoction  precipitated  by  basic  acetate  of  lead,  the  lead  re- 
moved from  the  filtrate  by  hydrosulphuric  acid,  and  the  liquid  evapo- 
rated, a  bitter  syrup  is  obtained  which  gives  up  lig^stropicrin  to 
charcoal,  and  ligustrone  to  ether,  while  ligustrin  remains  in  solution. 
—  The  syrup  containing  ligustrin  has  a  sweet  taste,  and  exhibits  the 
blue  colouring  with  oil  of  vitriol.  When  boiled  with  dilute  sulphuric 
acid,  it  deposits  brown  tasteless  lumps,  which  are  neutral,  dissolve 
with  cherry-red  colour  in  alcohol,  and  sepai'ate  therefrom  in  red  trans- 
lucent granules ;  they  give  off  6*4  p.  c.  water  at  100°,  and  in  other 
respects  resemble  syringenin  (p.  160). 
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Ligustrone. 

Kbomateb.    loc.  cit. 

See  page  163. 

Crystallises  from  the  syrupy  solution  in  radiating  needles,  which 
melt  to  a  yellow  oil  at  a  temperature  somewhat  above  100%  distil 
between  260**  and  280'',  emitting  an  odour  of  melilot,  and  solidify  in 
the  crystalline  form  on  cooling.  —  Neutral  Has  afwarming  bitter 
taste.  —  Colours  oil  of  vitriol  yellowish.  —  Reduces  ammoniacal  silver- 
solution.  —  Easily  soluble  in  water,  alcohol,  and  ether. 
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Primary  Nucleus  C**H». 

Anthracene. 
C"IP«. 

Dumas  &  Laubent.     Ann,  Chim.  Phys.  50,  187 ;    Ann,  Pharm,  5,  10 ; 

Sckw.  66,  79;  N.  Tr.  26,  1,  206. 
Laurent.     Ann.  Chim.  Phys.  60,  220 ;  66,  149 ;  further  72,  416  ;  Ann. 

Pharm.  34,  287. 
Fritzsche.    Petersh.  Acad.  Bull.  16,  150;  J.  pr.  Chem.  73,  283;  abstr. 

Ann.  Pharm.  109,  249  ;  Chefn.  Centr.  1858,  177. 
Th.  Anderson.     Ann.  Pharm.  122,  294 ;   Edxnh,  Roy.  Soc.  Transact, 

22,  3,  681. 

Par€tnapMhalin,  ParanaphihaUMe,  ParanapMaline, 

BiaooYered  in  1882  by  Dumas  &  Laurent.  Beichenbach  {8chw.  68,  289 ;  Poyy. 
28|  498)  regarded  antbraoene  as  a  mixture  of  naphthalin  and  paraifin,  or  confounded 
it  with  cbiysene  (xt.  1).  A  hydrocarbon,  desoribed  as  new  by  Fritzsche,  was 
recognised  by  Anderson  as  anthracene. 

Formation.  Anthracene  passes  over  in  the  dry  distillation  of  coal 
(of  bituminous  shale,  according  to  Laurent ;  of  wood,  according  to 
Reichenbach),  and  is  found  in  the  tar.  It  is  contained  only  in  the 
last  heavy  and  semi-fluid  portions  of  the  coal-tar,  at  first  together  with 
naphthalin,  finally  with  cnrysene  (Dumas  &  Laurent).  A  commercial 
product  of  this  kind,  used  as  a  lubricator  for  machinery,  is  yellow, 
soft,  somewhat  like  palm-oil,  and  contains,  besides  anthracene,  a 
small  quantity  of  naphthalin,  and  a  much  less  volatile  empyreumatic  oil. 
(^Anderson.) 

Pr^fHiration.  Crude  commercial  anthracene  is  distilled  from  an  iron 
retort,  and  the  colourless  portions  which  pass  over  at  the  beginning, 
are  pressed  to  remove  the  oil,  and  purified  by  repeated  crystaUisation 
from  benzol,  or  by  sublimation.    The  coloured  portions  which  pass 
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over  at  a  later  stage  of  the  distillation,  are  obtained  colourless  by 
repeated  rectification,  then  purified  in  the  same  manner  (Anderson). 

From  the  last  liquid  products  of  the  distillation,  anthracene  is 
obtained  in  grains  by  cooling ;  from  the  following  semi-fiuid  portions, 
only  after  they  have  been  dissolved  in  the  smallest  possible  quantity 
of  oil  of  turpentine,  and  the  solution  cooled  to — 10^.  The  granules 
are  washed  with  alcohol,  and  distilled  two  or  three  times  (Dumas  & 
Laurent). 

Fritzsche  immediately  dissolves  anthracene,  obtained  by  pressure 
and  recrystallisation,  in  boiling  benzol,  together  with  excess  of  picric 
add,  whereby  crystals  of  the  picrate  are  obtained  on  cooling.  From 
this,  the  anthracene  may  be  separated  by  ammonia,  and  purified  by 
recrystallisation  from  alcohol 

Properties,  Small  colourless  laminse,  which  exhibit  a  silky  lustre 
when  immersed  in  alcohol,  but  become  dull  when  dry.  The  lamina) 
which  separate  from  solution  in  benzol,  are  less  lustrous  and  some- 
what granular  (Anderson).  Melts  at  213^  (at  180°,  according  to 
Dumas  &  Laurent ;  at  about  210°,  according  to  Fritzsche)  to  a  colour- 
less liquid,  which  solidifies  to  a  foliated-crystalline  mass  on  cooling. 
It  sublimes  slowly  at  the  heat  of  the  water-bath,  more  quickly  in  thin 
laminaB,  at  a  stronger  heat,  and  distils,  without  decomposition,  at  a 
still  higher  temperature  ^Anderson),  above  300°  according  to  Dtunas 
&  Laurent.  Inodorous  if  free  from  empyreumatic  oil.  Tasteless. 
Sp.  gr.  1*147  (Reichenbach).  —  Vapour-density  =  6*74  at  450°  (Dumas 
&  Laurent). 

Dumas  Fritzsche.        Anderson. 

&  Laurent.  mean, 

28  C 168     94-88    92-32    94-16    9416 

10  H 10     6-62     605     6-74    6-86 

C»ff»    178    10000    98-87    99*90    100*02 

Vol.         Yapour-densitj. 

O-yapour  28    11648 

H-gas    10    0-698 


Anthraoene-Tapour ....    2    12*341 

1    6170 

Dumas  &  Laurent  gave  the  formula  U"M*,  afterwards  U^H**.  —  Suocisterin 
CW^  is  possibly  the  same  substance. 

DecomposUiom,  1.  Anthracene  dissolves  in  oU  of  vitriol^  with  green 
colour,  and  forms  a  conjugated  acid  (Dumas  &  Laurent,  Aiiderson).  — 
2.  In  contact  with  bromine^  either  liquid  or  gaseous,  it  is  slowly  con- 
verted into  hexbromanthracene  (Andlerson). 

3.  Anthracene  exposed  to  a  slow  current  of  chlorine-gas  for  not  too 
long  a  time,  is  converted  into  hydrochlorate  of  chloranthracene,  a 
small  quantity  of  hydrochloric  acid  gas  being  evolved  at  the  same 
time.  Exposed  for  a  short  time  to  a  rapid  current  of  chlorine,  it  be- 
comes heated,  and  forms  hydrochloric  acid  and  chloranthracene. — 
When  heated  in  chlorine  gas,  it  absorbs  a  much  larger  quantity,  gives 
off  larger  quantities  of  hydrochloric  acid,  and  exhibits  an  increasing 
amount  of  chlorine,  till  after  eight  days,  a  semi-solid  product  is 
obtained,  which,  by  solution  in  ether  and  evaporation^  is  resolved  into 
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an  oily  and  a  crystallisable  chlorine-compound  (Anderson).  —  The 
crystals  are  soluble  in  alcohol,  ether  and  benzol ;  contain  47*5  p.  c.  C, 
and  2-56  H.,  and  are,  perhaps,  C*C1»H»  (calc.  47*39  p.  cC,  2*54  H.)or 
perhaps  a  mixture.  —  The  oil  treated  with  alcoholic  potash,  yields 
more  than  one  crystallisable  substance  (Anderson). 

4.  Anthracene  is  but  slightly  attacked  by  cold  nitric  acid;  but  by 
boiling  for  several  days  with  nitric  acid  of  sp.  gr.  1*2  it  is  converted 
into  oxanthracene.  Nitric  of  sp.  gr.  1*4  likewise  forms  oxanthracene, 
but  mixed  with  other  products ;  if  fuming  nitric  acid  be  added  at  the 
same  time,  binitroxanthracene  is  also  produced.  These  compounds  sepa- 
rate out  on  cooUng,  whilst  a  crystallisable  acid  remains  in  the  mother- 
liquor.  —  This  substance,  Anderson's  anthracente  acid,  obtained  by 
careful  evaporation,  is  easily  soluble  in  water,  and  forms  crystallisable 
compounds  with  ammonia  and  potash,  insoluble  salts  with  baryta  and 
oxide  of  lead  (Anderson). 

Laurent,  by  treating  anthracene  with  nitric  acid,  obtained  four 
nitro-compounds  (and  oxanthracene),  the  formulso  and  independent 
existence  of  which  are  doubtful. 

When  4  or  5  grammes  of  anthracene  are  boiled  for  a  few  seconds 
with  nitric  acid,  red  vapours  are  evolved,  and  a  reddish-yellow  layer  is 
formed,  containing  small  crystalline  needles.  The  acid  is  removed,  and 
the  product  is  washed  with  boiling  water  and  treated  with  ether,  which 
leaves  behind  a  portion  (A).  The  residue  left  after  evaporating  the 
ether,  may  be  separated  by  re-solution  in  ether,  into  an  insoluble 
portion  B.,  and  a  solution,  which,  when  evaporated,  leaves  a  soft 
residue  C,  which  soUdifies  after  the  ether  has  been  completely  driven 
off. 

A.  Laurent's  Nitrite  d'anthracenise.  —  Purified  by  washing  with  cold, 
and  solution  in  a  very  large  quantity  of  boiling  ether,  whereupon  it 
separates  by  cooling  and  spontaneous  evaporation,  in  small  acute 
yellow  prisms.  —  Melts  at  a  high  temperature,  and  soUdifies  to  a 
crystalline  mass,  which  becomes  covered  with  needles.  Detonates 
when  quickly  heated  in  a  test-tube.  —  Dissolves  in  oil  of  vitriol,  and  is 
precipitated  by  water.  —  Decomposed  with  difficulty  by  boiling  alcoholic 
potash.  —  Sparingly  soluble  in  alcohol,  and  in  boiling  ethfer.  —  Contain s 
71*4  p.  c.  C,  3*8  H.,  5'9  N,,  and.  18*9  0.,  whence,  according  to  Laurent, 
it  is  C"H»0,  N0»,  or  C»HH)*,  NO*. 

B.  Laurent's  Binitrvte  cTanthracenese,  —  Precipitated  from  solution  in 
boiling  ether,  bjr  cooling  and  spontaneous  evaporation,  as  a  yellow, 
scarcely  crystalhne  powder.  Inodorous,  melts  at  a  high  temperiature, 
and  solidifies  on  cooling  to  a  sohd  mass  made  up  of  long  needles. 
When  heated  in  a  test-tube,  it  gives  off  vapours,  which  condense  in 
yellowish  flocks.  When  quickly  heated,  it  deflagrates,  with  reddish 
hght,  and  leaves  a  large  quantity  of  charcoal.  It  dissolves  in  oil  of 
vitriol,  with  brown  colour,  and  in  boiUng  alcoholic  potash,  with  red- 
brown  colour ;  from  the  latter  solution,  acids  throw  down  a  brown 
precipitate.  —  Insoluble  in  water,  sparingly  soluble  in  boiling  alcohol, 
more  soluble  in  ether,  but  less  easily  than  A.  —  Contains  63*82  p.c,  C, 
3-44  H,,  9-56  N.,  and  28-18  0.,  agreeing  with  the  formula  C*^ff '»0«,2N0». 

(J.  IMnitrite  hvdrate  cTanlhracinise.  —  Oriange-redTesin,  very  fusible 
and  very  soluble  in  ether,  detonating  when  suddenly  heated,  and  yield- 
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ing  by  Blow  evaporation,  acid  vapours,  a  crystalline  sublimate,  and  a 
residue  of  charcoal.  —  Contains  51  •!  p.  c.  C.j  8*6  H.,  and  consists  of 
C«>H»0»,3N0»  (Laurent). 

D.  Nitrite  hydrate  (Tantkracenose.  —  If  the  mixture  obtained  in  the 
purification  of  the  preceding  products  is  boiled  with  nitric  acid  for 
several  hours  or  till  it  is  completely  dissolved,  the  liquid  on  cooling 
deposits,  in  the  course  of  24  hoursi  needles  having  a  faint  yellowish 
colour,  and  water  added  to  the  mother-liquors  throws  down  an  addi- 
tional quantity.    These  crystals  are  washed  with  water  and  alcohol. 

—  The  compound  is  fusible  and  solidifies  in  a  mass  of  needle-shaped 
crystals ;  ^ves  off  a  flocculent  crystalline  substance  when  kept  for 
some  time  in  a  state  of  fusion,  and  leaves  charcoal.  When  quickly 
heated  it  detonates,  and  emits  light.  Sparingly  soluble  in  alcohol 
and  ether.  Contain^  66*5  p.  c.  C,  3-6  H.^  5*8  N.,  and  24-1  0.,  there- 
fore perhaps  C»fl«0*,NO«,HO.  (Laurent.) 

Anthi*acene  is  insoluble  in  water.  —  It  is  not  altered  by  alkalis,  — 
It  dissolves  easily  in  boiling  alcohol,  more  abundantly  in  etlier,  benzol, 
and  volatile  oils  (Anderson) ;  especially  in  oil  of  turpentine  (Dumas  & 
Laurent). 

Compound  with  Picric  Acid,  — When  anthracene  is  dissolved,  together 
with  excess  of  picric  acid,  in  boiling  benzol,  the  liquid  on  cooling 
deposits  deep  ruby-coloured  crystals,  about  two  lines  long  (Fritzsche). 

—  Right-angled,  probAbly  quadratic  prisms,  with  perpendicular  end- 
faces  (Kokscharoff).  Melts  at  about  170°.  Decomposed  wholly 
or  partially,  by  water,  alcohol  and  ether,  picric  acid  then  dissolving. 
When  decomposed  by  ammonia,  it  yields  on  the  average  66*27  p.c. 
picric  acid,  and  44*00  p.  c.  anthracene  (calc.  56*26  picric  acid,  and  48*74  p.  c. 
O28H10)  (Fritsche). 

FritzBclie;      Anderson. 

40  0 240    68-97     ...:....  68*d4    58*71 

3  N 42     10-32 

18  H 13    319    314    8*64 

14  0 112     27-52 

Ci2HiX'0»,C»H» 407    10000 

Chlorine-nvksleus  C^OlH*. 

Ghloraiitluracene. 

C«C1H». 
Anderbok.     Ann,  Pharm.  122,  806, 

Produced  by  the  action  of  a  rdpid  stream  of  chlorine  on  anthracene 
continued  for  a  short  time  only,  or  by  the  action  of  alcoholic  potash 
on  hydrochlorate  of  chloranthracene,     , 

Small  hard,  crystalline  scales,  soluble  iii  alcohol,  ether,  and  benzol. 


28  C   

Scales, 
1680    ... 

16-70 

4-24    .. 

Anderson. 
78-74 

a 

9  H  

35*5     ... 

90    ... 

446 

a»caH» 

212*6    ... 

100*00 
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Hydrochlorate  of  ChlonuiOiraceiie. 

Lauszvt.    Ann.  Chan.  Phys.  72,  424. 
Ajn>EB8(nr.    Ann.  Pharm.  122,  306. 

CUonmikraeaUm  (Lrarait),  Bieilonde  i^amOrmegme  (Andcnon). 

CompMe  page  166.  Cold  chlorine  gas  is  passed  in  a  slow  stream  over 
anthracene,  and  the  resnltine'  mass  is  crystallised  bj  solution  in  benzol 
and  cooling.  Laurent  introdnceB  pulverised  anthracene  into  a  bottle 
filled  with  chlorine,  dissolves  out  the  anthracene  whidi  remains 
unaltered  after  48  hours,  with  a  small  quantity  of  boiling  ether,  and 
crystallises  the  undissolved  portion  from  a  large  quantity  of  boiling 
ether. 

Radiate  needles  often  very  long  (Anderson);  yellowish,  shining 
laminae,  fusible  and  volatile  ^^aurent). 


28  C 168    67-47    68-SO 6782 

2  CI    71    28-61  28-40 

10  H. 10    4-02    8-80    4-OS 

C>KlH»,Ha    ....  249    KXyOO  10()-26 

Aooarding  to  lAnrent,  CPKTPH^. 

Easily  soluble  in  alcohol,  to  which  also  it  gives  up  a  small  quantity 
of  hydrochloric  add.  — Alcoholic-potash  converts  itintodiloranthracene. 
—  Slightly  soluble  in  ether. 


Derivativea  and  Conjugated  Compowida  of  Anthracene. 

Bromide  of  Bromanthracene. 

C^Br^ff  =  C»Br»H»,Br»T 

Anderson.    Ann.  Pharm.  122,  304. 

When  an  alcoholic  solution  of  potash  is  poured  upon  the  crystals 
of  hexbromanthracene,  thev  assume  a  sulphur-yellow  colour,  swell  up 
strongly,  and  are  resolved  into  bromide  of  potassium  and  this  com- 
pound. The  transformation  is  completed  by  application  of  heat,  and 
the  product  is  collected,  washed  and  dried,  and  crystallised  from 
benzol. 

Long  yellow  needles,  having  a  fine  silky  lustre,  which  melt,  with 
partial  decompoBitioii,  at  238°.  They  are  nearly  insoluble  in  cold  ben- 
zol ;  boiling  benzol  is  its  best  solvent,  but  even  of  this  it  requires 
more  than  100  times  its  weight ;  it  is  still  less  soluble  in  alcohol  and 
ether,  either  hot  or  cold. 
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Andenon. 


mean, 

28  0  168    88-87    ........    8402 

4  Br 320    ..;.....    64*52 

8  H 8    1-61    1-67 


0»B)?*H?    ............  496    10000 


Hezbromanthracene. 

C»H»Bi«, 
AiTCERSOK.     Ann,  Pharm.  122,  808. 

A  thin  layer  of  pulverised  anthracene  is  placed,  together  with 
bromine,  under  a  bell-jar ;  the  mass  which  forms  after  a  few  days  is 
pulverised,  and  again  exposed  to  the  bromine-vapours ;  and  this  treat- 
ment is  repeated  as  long  as  the  bromine  continues  to  be  absorbed. 
The  brown  mass  is  dissolved  in  benzol,  and  the  solution,  on  cooling, 
deposits  crystals,  which  are  recrystalhsed  from  ether  or  from  benzol. 

Small,  white,  hard,  apparently  rhombic  crystals. 

Andenon. 
mean, 

28  0 168    25-53    26-69 

6  Bt 480    72-95    72-33 

10  H 10    1-52    1-63 


C«Bi*0»»  658    100-00    9966 

Anthracene  turns  brown  at  176°,  and  melts  at  182^  with  evolution 
of  bromine.  When  heated  with  oil  of  vitriol,  it  melts,  and  gives  off 
bromine  and  hydrobromic  add.  It  is  but  slightly  attacked  by  nitric 
acid,  —  With  cdcohoUc  potash  it  acquires  a  yellow  colour,  and  forms 
bromide  of  potassium  and  bromide  of  bromanthracene  C^H"Br*. 

Sparingly  soluble  in  alcohol^  ether,  and  benzol. 


Ozanthracene. 

Laubemt.    Ann.  Chim.  Phye.  66,  220 ;  72,  422. 
Aia>£B80N.    Ann,  Pharm,  122,  801. 

ParwnapMaUte,    Anthrcicenuee, 

Formation,  1.  By  boiling  anthracene  with  nitric  acid  (Laurent, 
Anderson).  —  2.  Sublimes  when  nitrite  of  anthracenoee  (D.  p.  167)  is 
heated;  perhaps  also  in  the  decomposition  by  heat  of  the  other  nitro- 
compounds of  anthracene  (Laurent). 

Preparation,  Anthracene  is  boiled  for  some  days  with  nitric  add 
of  sp.  gr.  1'2,  whereupon  red  vapours  are  given  o£F,  and  a  resin  is 
formed,  which  solidifies  in  the  granular  state  on  cooling.    This  resin 
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is  washed  with  water,  and  purified  by  recrystallisation  from  alcohol  or 
benzol  (Anderson). 

Laurent  boils  anthracene  with  nitric  acid,  till  it  is  completely  con- 
verted into  futfite  of  antkracenose,  subjects  the  product  to  dry  distilla- 
tion, and  purifies  the  sublimate  from  adhering  resin  bv  washing  with 
ether.  Anthracene  may  also  be  boiled  in  a  retort  with  nitric  acid  till 
all  the  acid  is  volatilised,  oxanthracene  then  subliming  towards  the 
end  of  the  process,  while  other  products  formed  at  the  same  time  are 
decomposed  (Anderson). 

Properties,  Light  reddish-yellow  crystals  (colourless,  according  to 
Laurent),  without  taste  or  smell.  From  solution  in  alcohol  the  com- 
pound is  deposited  in  long  needles :  from  benzol  in  shorter  and  more 
compressed  crystals.  Fusible,  volatile  without  decomposition ;  sub- 
limes in  long  beautiful  needles.  Neutral.  Free  from  nitrogen  (Lau- 
rent, Anderson). 

Laurent^  Anderson. 

earlier,  later.  mean. 

28  C 168    ....    80-77    ....    80-4    ....    7847    ....    80-63 

8  H 8     ...      3-85    ....      3-6     ....      3-47    ....      3-97 

4  O 32    ....     15-38    ....     16-0     ...     1806    ....     15-50 

C»H80< 208     ....  100-00     ....  100-0    ....  10000     ....  10000 

Laurent  gave  the  formula  0*>H80<  and  C^BJCfi. 

Oxanthracene  bums  on  platinum -foil  with  a  smoky  flame  and 
without  residue  (Laurent).  —  It  is  not  altered  by  hot  hydrochloric  acidy 
by  potash-ley,  or  quick-lime  (Laurent),  not  even  when  sublimed  over 
quick-lime  (Anderson).  —  When  oxanthracene  is  heated  in  a  test-tube 
with  concentrated  hydriodic  acid,  white  scales  resembling  stilbene 
condense  in  the  upper  part  of  the  tube  (t  C^H^O*  +  8H1  =  C»H" 
4- 81  +  4H0)( Anderson),  ^ 

Insoluble  in  water.  Dissolves  in  cold  oil  of  vitriol,  forming  an 
orange-coloured  solution,  and  in  hot  oil  of  vitriol,  forming  a  deep  red 
solution,  ana  is  jprecipitated  in  its  original  state  by  water.  —  Dissolves 
in  boiling  nitric  acid  of  sp.  gr.  1*4,  and  crystallises  on  cooling  (Ander- 
son). 

Sparingly  soluble  in  alcohol  (Anderson),  nearly  insoluble  in  boiling 
ether,  and  in  hot  coal-tar  oil  (Laurent).  Somewhat  more  soluble  in 
benzol  than  in  alcohol  (Anderson). 


^itaiboxantliracene. 

C«N»H«0"  =  C»X«H«0*. 

AxDERSOK.    Ann.  Pharm.  122,  302. 

When  anthracene  is  boiled  with  nitric  acid,  and  portions  of  the 
fuming  acid  are  added  from  time  to  time,  red  fumes  are  continuously 
evolved,  and  the  anthracene  is  converted  into  a  resinous  mixture  of 
oxanthracene  and  binitroxanthracene.  From  this  mixture  the  binitrox- 
anthracene  may  be  separated  by  heating  with  a  small  quantity  of 
alcohol  and  cooling,  as  a  i:ed  powder  havmg  very  little  of  the  crystal- 
line character. 


tHRTSbt>HANIC  ACID.  I?! 

Anderson. 

28  C 168  56-8^    68-66 

2  N 28  9-40 

6  H 6  202    2-78 

12  O  96  32-21 

t^smk>* : :.:....  298  ..:.;...  lob-oo 


Primary  Nucleus  C^^ff*;  Oxt/ff en-nucleus  C^IT^O*. 

CbrJr^oph&Ult)  Abid. 

C»ff «0*,0* ;  more  correctly  C»ff  ^0«  =  C«>H«0>,0*. 

feocHLEDEB  &  Heldt  (1843)»  Am.  Pharm.  48, 12. 
ScHLOssBEROER  &  DoPPiNa.  Ann,  Phann,  50,  213. 
R.  Thompson.    Phil.  Mag  J.  25,  89 ;  N.  Edinb.  Phil.  J.  87,  187 ;  /.  pr. 

Chem.  33,  210 ;  Ann.  Pharm.  53,  252. 
BoCBLEDER.     Wien.  Akad.  Ber.  17,  169 ;  J pr.  Chem.  66,  246. 
Warren  Db  la  Rue  &  H.  MiiLLER.    Chem.  Soc.  Xtu.  J.  10,  300  ?  J.  pr. 

Chem.  73,  443. 
V.  Thann,     Wien.  Akad.  Ber.  31,  26 ;  Ann.  Pharm.  107,  324 ;   abstr. 

J.  pr.  Chem.  75,  247. 
0.  Hesse.     Ann.  Pharm.  117,  848. 
RocHLEDER  &  PiLZ.     Wien.  Akad.  Ber.  44,  493 ;  J.  pr.  Chem.  84,  436  ; 

Chem.  Centr.  1862,  6. 

Sheio  acid.  Parietie  aoid.  Part««». — Discovered  by  Schrader  (Berl. 
Jahrh.  1819)  who  named  it  resinous  yellow  of  wall  Uche^n  {harziges  Wand- 
Jlechtengelb);  described  by  Herberger  (JRepert.  47,  202)  as  ParmeHa- 
yellow;  prepared  pure  and  investigated  by  Rochleder  &  Heldt.  Schloss- 
"berger  &  Dopping  afterwards  found  chrysophanic  add  in  rhubarb- 
root. 

The  earlier  attempts  to  separate  the  active  constituent  of  rhubarb- 
root,  led  to  the  preparation  of  mixtures  containing  resins,  extractive 
matters  and  chrysophanic  acid.  To  these  belong  me  Mhaharberstoff  of 
Trommsdorff  {A.  Tr.  3,  1,  106) ;  the  rhubarb-bitter  of  Schrader  (BerL 
Jahrb.  1807,  23>,  and  PfafiE  {Syst.  3,  23,  and  6,  808),  the  rheumin  of 
Homemann  {BerL  Jahrb.  1822,  .252),  the  rhabarberm  of  Buchner  &  Her- 
berger {Repert.  38,  368).  Or  the  iaxperim^nts  led  to  the  preparation 
of  resins.  Oowi).  Henry  {BuU.  Pharm.  6,  101),  Peretti  \j.  Pharm. 
14,  536).— Ridoft  (Ann.  gSner.  5,  511 ;  Schw.  82,  490),  Nani  \fiibl.  univ. 
23,  232),  and  Carpenter  (Sill.  Am.  J.  9,  91 ;  Kastn.  Arch.  8,  294  ;  Mag. 
Pharm.  15,  144)  endeavoured  to  prepare  a  base  from  rhubarb.  They 
described  impure  substances,  which,  according  to  Caventou  (J.  gen. 
de  med.  Ill,  157)  and  Rahn-Escher  (Schweiz.  Hrzt.  Verh.  1828, 165)  were 
partly  of  inorganic  nature,  and,  according  to  Carpenter  (SilL  Am.  J. 
14,  33),  did  not  even  contain  the  active  constituent  of  rhubarb.  —  The 
rhubarb-yellow  and  rhabarbic  acid  of  R.  Brandos  (Ann.  Pharm.  9,  85 ; 
N.  Br.  Arch.  6,  15),  the  rhaharberin  of  Geiger  (Ann.  Pharm.  9,  91  and 
804),  the  rhubarb-yeUow  of  Jonas  (^.  Br.  Arch.  9,  245),  the  rhein  of 
Bulk  (N.  Br.  Arch.  17,  26)  and  0.  Henry  (J.  Pharm.  22,  898)  may  be 
regarded  as  chrysophanic  acid  containing  more  or  less  resin.  —  The 
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rhdn  obtained  by  Yaudin  {Ann.  Chim,  Phys,  84,  199  ;  jB^«rf.  26,  108 ; 
Mag.  Pharm.  15,  145)  from  rhubarb  with  help  of  nitric  add,  whidi  was 
also  prepared  by  Geiger  (Ann,  Pharm.  9,  304)  and  Garot  (N.  J.  Pharm, 
17,  5 ;  J.  Chim.  med.  25,  681)  probably  also  belong  to  chrysophanic 
acid. 

Homemann'B  crystalline  rhaponticin  from  the  root  of  Bheum  rhapoti' 
ticum  consists,  according  to  Weppen  (Handworterb.  6,  827)  of  chryso 
phanic  acid.  The  same  is  true,  as  shown  by  v.  Thann,  of  the 
IcqxOhm  obtained  from  the  root  of  Eumex  Hydrolqpathum  by  Buchner 
&  Herberger  {Rq>ert.  38,  860)  which  was  prepared  by  Geiger  {Ann. 
Pharm.  9,  310)  and  Riegel  {Jahrb.  pr.  Pharm.  4,  72)  in  a  state  of 
greater  purity  as  rumidnj  its  resemblance  to  rhabarberin  having  pre- 
viously been  recognised  by  Geiger. 

Occurrence.  In  Parmelia  parietina  (Schrader,  Rochleder  &  Heldt). 
In  Squamaria  elegans  (Thomson).  —  In  the  roots  of  the  various  species  of 
JRheum^  which  yield  the  rhubarb  of  commerce  (Schlossberg^r  &  Bop- 
ping). In  the  root  of  Eumex  ohtusifoUus  and  R.  patientia  (Geiger,  v.  Thann^. 
Eumex  maritimus,  E.  palustris  and  E.  hydrolapathum  also  contain  chryso- 
phanic acid,  most  abundantly  in  the  root,  less  in  the  leaves  and  flower- 
stalks  (H.  Grothe,  Chem.  Centr.  1862,  107).  —  German  rhubarb-root 
contained  7*5  p.  c.  chrysophanic  acid  (Bley  &  Diesel,  N.  Br.  Arch, 
49,  121). 

Preparation.  1.  Parmelia  parietina  or  pulverised  rhubarb-root  is 
exhausted  with  weak  spirit  containing  potash ;  the  liquid  strained  off, 
the  residue  pressed ;  carbonic  acid  passed  through  the  liquid ;  and  the 
resulting  precipitate  dissolved  in  alcohol  of  50  p.  c,  to  which  a 
small  quantity  of  hydrate  of  potassium  has  been  added ;  the  liquid  is 
then  filtered  and  precipitated  with  acetic  add.  The  precipitate  sepa- 
rated by  filtration  is  dissolved  in  boiling  alcohol,  and  the  solution  is  fil- 
tered hot  and  water  added,  whereby  chrysophanic  add  is  separated  in 
yellow  flocks,  which  may  be  purified  by  recrystallisation  from  alcohol 
(Rochleder).  —  2.  Parmelia  parietina  is  digested  with  a  mixture  of 
alcohol  and  ammonia  (or  better,  caustic  potash),  and  the  filtered  extract 
is  neutralised  with  acetic  acid.  The  yellow  ffocks  which  separate  are 
washed  by  decantation  with  water,  as  long  as  the  water  continues  to 
take  up  anything  from  them ;  they  are  then  dissolved  in  spirit  con- 
taining potash,  and  the  solution  is  predpitated  with  acetic  add.  The 
predpitate,  washed  with  water  and  oried  at  100 '*,  is  boiled  with  a  small 
quantity  of  absolute  alcohol,  and  the  filtered  solution  is  left  to  cool 
slowly.  The  greater  part  of  the  chrysophanic  acid  then  separates  in 
golden-yellow  crystals,  which  may  be  obtained  quite  pure  by  repeating 
the  process  (Rochleder). 

3.  The  alcoholic  extract  of  rhubarb  is  washed  with  water,  as  long 
as  the  water  takes  anything  from  it ;  the  insoluble  residue  is  dried 
over  the  water-bath,  and  dissolved  in  the  smallest  possible  quantity  of 
alcohol  of  80  p.  c. ;  and  this  solution  is  mixed  with  ether,  which 
throws  down  a  mixture  of  aporetin,  phaeoretin,  and  resin.  The  dry 
chrysophanic  acid  obtained  from  the  filtrate  by  distilling  off  the  ether 
and  evaporating,  is  purified  by  redissolving  it  in  the  smallest  possible 
quantity  of  alcohol,  mixing  the  solution  with  ether,  again  evaporating 
the  ^trate,  and  recrystaOising  the  residue  from  ether.    The  crystals 
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thus  obtained  are  washed  with  cold  ether,  which,  after  the  resin  has 
been  removed,  dissolves  but  httle  of  the  chrysophanic  acid  (Schloss- 
berger  &  Dopping).  —  4.  Pulverised  rhubarb-root  macerated  with  water 
and  dried  again,  is  exhausted  in  a  percolator  with  commercial  benzol  ^or 
light  coal-tar  oil)  and  the  greater  part  of  the  benzol  is  distilled  off, 'the 
residue  then  solidifying  on  cooling  to  a  crystalline  pulp.  This  is  pressed 
between  bibulous  paper,  and  purified  by  solution  in  hot  benzol,  from  a 
sparingly  soluble  reddish-yellow  body,  which  partly  remains  behind, 
partly  separates  from  the  slightly  cooled  liquid.  The  solution  is  left  to 
crystallise,  and  the  resulting  crystals  are  purified  by  several  recrystal- 
lisations,  first  from  benzol,  and  finally  from  glacial  acetic  acid,  amylic 
alcohol,  or  common  alcohol.  By  this  process,  chrysophanic  acid  may 
be  obtained  from  the  residue  of  the  preparation  of  alcoholic  rhubarb- 
tincture  (which  yields  2'6  p.  c.  of  it),  and  from  the  deposit  which  forms 
in  this  tincture  (De  la  Rue  &  Miiller).  —  5.  The  coarsely  pounded 
roots  of  Eumex  ohtusifolius  are  exhausted  in  a  percolator  with  anhy- 
drous ether ;  the  greater  part  of  the  ether  is  distilled  off ;  the  brown 
mass  which  separates  after  cooling,  is  collected  on  a  filter,  washed 
with  a  small  quantity  of  ether,  and  dissolved  after  drying  in  spirit  of 
90  p.  c. ;  the  dirty  green  granular  mass  which  separates  on  cooling, 
is  purified  by  repeated  solution  in  alcohol  and  precipitation  by  water ; 
and  the  punncation  is  completed  by  repeated  appUcation  of  the  treat- 
ment described  at  page  172,  2  (Riegel,  v.  Thann). 

Older  methods.  The  ethereal  extract  of  rhubarb-root  is  freed  by 
distillation  from  the  greater  part  of  the  ether,  and  the  crystals  which 
separate  from  the  remaining  liquid  are  purified  by  repeated  crystallisa- 
tion from  alcohol  of  75  p.  c.  (Brandos).  —  Alcoholic  tincture  of  rhubarb 
is  suspended  in  a  large  quantity  of  cold  water ;  the  undissolved  por- 
tion is  dissolved  in  boiling  water ;  the  impure  chrysophanic  acid, 
which  separates  after  cooling  is  freed  from  foreign  matters  by  repeated 
solution  in  boiling  water  and  deposition  by  cooUng,  then  dissolved 
in  anhydrous  alcohol ;  the  alcohol  is  distilled  off ;  the  residue  dissolved 
in  ether  free  from  water  and  alcohol ;  and  the  greater  part  of  the 
ether  is  distilled  off  at  a  gentle  heat  (Greiger).  —  The  turbid  aqueous 
solution  of  rhubarb-extract  is  mixed  with  excess  of  caustic  ammonia ; 
solution  of  alum  is  added  as  long  as  a  red  precipitate  is  thereby  pro- 
duced ;  this  precipitate  is  decomposed  by  dilute  sulphuric  acid ;  and 
the  separated  chrysophanic  acid  is  purified  by  recrystallisation  from 
alcohol,  and  then  from  ether  (GeigerV  —  The  alcoholic  extract  of  the 
root  of  Eumex  patientia  is  suspended  m  a  large  quantity  of  cold  water ; 
the  portion  which  remains  undissolved  is  washed  with  cold  water  and 
covered  while  still  moist,  with  ether ;  the  ethereal  solution  is  left  to 
evaporate,  and  the  residue  is  washed  with  alcohol  and  then  with  ether 
(Greiger).  Riegel  distils  the  greater  part  of  the  ether  from  the  ethereal 
extract  of  the  root  of  Eumex  ohtusifolius,  and  purifies  the  crystals, 
which  separate  on  cooling,  by  repeated  crystallisation  from  alcohol  of 
75  p.  c. 

Purification  according  to  EochUder  ^  Pilz.  The  alcoholic  solution  is 
mixed  with  neutral  acetate  of  lead,  and  filtered,  the  filtrate  is  freed 
from  lead  by  sulphuric  acid ;  and  the  crysophanic  acid  is  precipitated  by 
water  and  repeatedly  crystallised  from  alcohol,  whereupon  the  resin 
dissolves  chiefly  at  mBt,  the  purest  chrysophanic  acid  appearing  to 
be  the  least  soluble. 
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Properties.  Delicate  orange-yellow  interlaced  needles,  baying  a 
golden  lustre  like  iodide  of  lead  (Roclileder  &  Heldt).  Prom  benzol  it 
is  obtained  in  orange-yellow  six-sided  plates  belonging  to  the  oblique 
prismatic  system  ;  from  ethylic  alcohol,  amylic  alcohol,  or  glacial 
acetic  acid,  in  moss-like  crystalline  groups. —  Melts  at  162°,  and 
solidifies  in  the  crystalline  form  on  cooling  (De  la  Kue  &  MiiUer).  — 
When  cautiously  heated,  it  sublimes  partly  undecomposed.  —  Nearly 
tasteless.  It  exerts  a  purgatiye  action,  equal  to  tiiat  of  the  lesa  pure  rhein  and 
rhabarberin,  but  weaker  than  that  of  rhubarb  (Schrofi). 

CalculaHotu: 
ctccordvng  to  Bochleder  &  Heldt.  according  to  Gerhardt. 

20  0 120    6812        28  C 168    69*42 

g  H 8    4-64        10  H    10    41i 

6  0 46    .......    27-34         8  O ;.    64    26*46 


0»H»P«    176    10000        C»H»0«  242    XOOOO 

AnaUfiei, 

Bochleder     Schlossber^er    De  la  Bue 
&  Heldt.        k  Bdpping.       &  Hiiller. 
mean,  ' 

0    68-05    6816    68*76 

H 4-59    4-24    4-25 

O  .^ 27-36    27-60    26-99 

10000    100-00    10000 

y.  ^ann.  Filz. 

wscM,  a»  h»  o, 

O  69-62    ....    6908    ....    68*48    ....    6800 

H 4-47    ....      4-61    ....      4-65    ....      4-61 

O 25-91     ....    26  31    ....    26-87    ....    2749 

100*00    ....  10000    ....  100-00    ....  10000 

Dried  at  100^  From  FarmeUa  (Bochleder  &  Heldt)  ;  from  rhubarb  (Schloss- 
bereer  &  Ddpping ;  De  la  Bue  &  MuUer)  ;  from  the  root  of  Sumex  obtmsifoUus 
(t.  Thann).  —  Gerhardt's  formula  -was  shown  to  be  incorrect  by  Bochleder  &  Pilz, 
from  whose  experiments  it  appears  that  only  impure  chijsophanic  acid  exhibits  a 
proportion  of  carbon  higher  than  that  required  hf  the  formula  C'HK)' ;  in  Filz's 
analyses  h  is  purer  than  a,  and  c  is  the  purest  of  all.  —  The  names  parieHn  and 
oxide  ofparietin  were  given  by  Thomson  to  two  substances  which  he  found  to  contain 
66-8  and  636  p.  c.  carbon  respectively,  and  regarded  as  CH^H'^O"  and  C^^gieow,  but 
they  were  really  nothing  but  impure  chrysophanic  acid.  —  The  rhabarbic  acid 
analysed  by  Brandes  &  Leber  (JV.  Br,  Areh.  17,  42)  contained  54-8  p.  c.  carbon  and 
4-6  hydrogen,  and  its  baryta-salt  46-78p.  c.  carbon,  8*98  hydrogen,  and  16-56  baryta ; 
according  to  Hesse  it  is  perhaps  C^H^O^  and  isomeric  with  ruberythric  acid 
(p.  42)  ;  but  rhabarbic  acia  resembles  chiysophanic  acid,  and  the  correctness  of  the 
analyses  on  which  Hesse's  opinion  was  formed  is  doubtful  (Kr.). 

Decompositions.  1.  When  chrysophanic  acid  is  strongly  heated^ 
part  of  it  decomposes  and  another  portion  sublimes  undecomposed.  — 
2.  Bromiae  and  chlorine  appear  to  act  but  slightly  on  it,  and  do  not 
alter  the  yellow  colour ;  but  a  mixture  of  chlorate  of  potash  and  h/dro- 
chloric  acidy  as  well  as  nitro-muriatic  add,  converts  chrysophanic  acid 
at  the  boiling  heat  into  a  liquid  substance,  which  no  longer  ciystalliscs 
on  cooling,  but  is  still  coloured  red  by  alkalis  (De  la  Rue  &  MUller).  — 
8.  Dilute  nitric  acid  does  not  act  on  chrysophanic  acid  even  at  the 
boiling  heat ;  but  strong  nitric  acid  converts  it  into  a  red  substance, 
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which  forms  a  splendid  violet-red  solution  with  aqueous  ammonia,  is 
not  altered  by  acetic  acid,  but  when  boiled  with  potash  gives  off 
ammonia,  and  deposits  a  violet  substance,  insoluble  in  water  (Roch- 
leder  &  Heldt).  —  4.  It  is  not  altered  by  boiling  or  evaporation  with 
potash-ley,  but  decomposes  when  fused  for  some  time  with  lumps  of 
potash^  emitting  an  odour  of  caprylic  alcohol  (De  la  Rue  &  Miiller) ; 
with  evolution  of  hydrogen  and  formation  of  acids  smelling  like 
valerianic  or  caproic  acid  (Hesse).  —  5.  Chrysophanic  acid  dissolved 
in  oil  of  vitriol  is  decomposed  by  addition  of  peroxide  of  manganese 
(De  la  Rue  &  Miiller).  — 6 .  With  chloride  of  acetyl  it  forms  acetyl- 
chrysophanic  acid : 

2O»H80«  +  iC^H302Ca  «  OMH«Qw  +  4H01  +  2H0. 

(Rochleder  &  Pilz).  —  7.  When  a  solution  of  chrysophanic  acid  in 
excess  of  potash-ley,  from  which,  after  standing  for  some  time,  part 
of  the  potash-salt  has  been  deposited  in  violet-red  flocks,  is  digested 
for  some  minutes  in  a  closed  flask  with  grape-sugar,  the  liquid,  which 
has  at  first  a  violet-red  colour,  changes  to  brown-yellow  and  dissolves 
the  flocks.  If  exposed  to  the  air  in  a  shallow  vessel,  it  again  deposits 
flocks,  and  acquires  a  red  colour  (De  la  Rue  &  Miiller). 

Combinations.  Chrysophanic  acid  is  nearly  insoluble  in  cold  water, 
somewhat  more  soluble  in  boiling  water,  to  which  it  imparts  a  deep  red 
colour  (Schlossberger  &  popping).  —  It  dissolves  m  oil  of  vitriol  with 
splendid  red  colour,  and  is  precipitated  by  water,  unaltered  and  in 
yellow  flocks  (Schlossberger  &  D6pping). 

It  disserves  easily  and  with  fine  red  colour  in  aqueous  ammonia  and 
the  fxed  alkalis,  the  ammoniacal  solution  gives  off  all  its  ammonia  on 
prolonged  boiling,  and  leaving  the  acid  in  its  original  state  (Rochleder 
&  Heldt). 

Chrysophanate  of  Potash,  —  The  solution  of  chrysophanic  acid  in 
excess  of  moderately  dilute  potash-ley,  deposits,  on  standing  or  con- 
centration, violet-red  flocks  of  the  potash-salt,  wjiich  dissolve  \]} 
water  and  in  alcohol  (Rochleder  &  Heldt,  De  la  Rue  &  Miiller^. 

ChrysopharuUe  of  Baryta.  —  When  chrysophanic  acid  is  boiled  witli 
baryta-water,  red  flocks  are  obtained,  which  turn  yellow  on  exposure 
to  the  air,  and  are  converted  into  a  mixture  of  carbonate  of  baryta 
and  chrysophanic  acid  (Rochleder  &  Heldt). 

From  solution  of  alum,  ammoniacal  chrysophanic  acid  tihrows  down  a  precipitate 
of  a  fine  rose-red  colour  (v.  Thann). 

Chrysophanate  of  Lead.  —  An  ammoniacal  solution  of  chrysophanic 
acid  forms  a  lilac  precipitate  with  neutral  acetate  of  lead  (v.  Thann). 
From  basic  acetate  of  lead  it  throws  down  a  dense  white  or  yellowish 
precipitate,  which  changes  to  a  carmine-coloured  jelly  on  addition  of 
water,  and  becomes  cinnabar-red  when  dry.  —  If  exposed  to  the  air  in 
the  moist  state,  it  acquires  a  yeUow  colour  from  partial  decomposition ; 
hence,  the  quantity  of  lead-oxide  contained  in  it  has  been  found  to 
vary  from  56-93  to  59-32  p.  c.  (Rochleder). 

Chrysophanic  acid  dissolves  at  30°  in  1125  pts.  of  alcohol  of 
86  p.  c,  and  in  224  pts.  of  boiling  alcohol.  It  dissolves  in  ether,  alacial 
acetic  acid,  amyUc  alcohol,  and  with  peculiar  facilijky  in  benzol  ana  coaU 


ire  PRnURT  inJCUUS  CW* ;  OXTGKN-NUCLEUS  Cf*WH>*. 

tar  najMia  (De  la  Rne  ft  Muller).  —  It  dyes  silk,  woollen  and  linen 
8tn£F,  prepared  with  tin  mordants,  and  cotton  mordanted  with  alum 
(Grothe,  Chem.  Centr.  1862,  107). 


Appendix  to  Chiysophanic  Add. 

1.  Emodm. — Obtained  in  the  {Reparation  of  chiysophanic  acid  from 
ihabarb(p.  173).  The  residue,  wliich  is  but  sparingly  soluble  in  cold 
benzol,  is  completely  dissolved  in  hot  benzol ;  the  solution  is  left  to  cool 
slowly ;  and  the  substance  which  separates  is  purified  by  recrystallisation 
from  hot  glacial  acetic  add,  and  from  boiling  alcohoL  —  Shining,  deep 
orange-coloured,  brittle  prisms,  belonging  to  the  oblique  prismatic 
(monoclinic)  system,  often  two  inches  long.  Does  not  melt  below  250% 
but  a  small  portion  of  it  volatilises  in  yellow  vapours,  condensing  to 
an  oil  which  solidifies  in  the  crystalline  state.  It  contains,  on  ^the 
average,  66*63  p.  a  carbon,  4-10  hydrogen,  and  29*27  oxygen,  answer- 
ing to  the  formula  C*"H"0"  (cala  66*85  p.  c.  C,  and  4*18  H.)  Like 
chrysophanic  acid,  it  dissolves  in  aqueous  ammoniay  forming  a  violet- 
red  liquid,  which,  when  evaporated,  leaves  a  residue  free  from  anmionia. 
With  the  aqueous  solutions  of  theJLeed  aUcaHs^  it  behaves  like  chryso- 
phanic add,  but  dissolves  more  readfly  than  that  add  in  alcohol^  gladeU 
acetic  acidy  and  amyUc  akoholj  less  easily  than  chiysophanic  acid  in 
fteiuoZ  (Warren  De  la  Rue  &  MiiUer,  Chan.  Soc.  Q».  J.  10,  304 ;  J.  pr, 
Chem.  73,  443). 

2.  Aparetm,  —  When  the  mixtmre  of  aporetin  j^ffioretin  and  resin 
predpitated  by  ether  in  the  preparation  of  diryso[^anic  add  by  method 
3,  is  treated  with  alcohol,  aporetin  remains  behind,  and  may  be  purified 
by  solution  in  potash,  predpitation  with  dilute  sulphuric  acid,  and 
washing  with  water  (Schlossberger  &  Dopping.)  —  The  deposit  which 
forms  in  alcoholic  rhubarb-tincture  after  long  standing  is  washed  with 
alcohol,  dissolved  in  potash-ley,  predpitated  l^  hydrochloric  add,  and 
washed  with  water  and  alcohol  successively  (De  la  Rue  &  Muller).  — 
Black,  shining,  very  friable  resin,  containing  58*89  p.c.  carbon,  4*35 
hydrogen,  and  36*76  oxygen  (Schlossberger  &  D5pping). 

When  heated  on  platinum-foil  it  bums  away  without  melting. — 
Boiling  nitric  acid  converts  it  into  oxalic  add  and  a  yellow  nitro- 
compound, probably  chrysanmiic  acid  (xiv.  1)  (De  la  Rue  &  MiiUer). 

Aporetin  is  insoluble  in  watery  but  dissolves  with  brown  coloiu:  in 
aqueous  ammonia  and  potash,  —  It  is  nearly  insoluble  in  alcohol^  ether, 
chloroform^  and  benzol. 

3.  Erythroretin.  Does  not  occur  in  the  root  of  Gkrman  rhubarb 
(Bley  &  Diesel). — Remains  dissolved  in  the  ethereal  mother-liquor, 
from  which  chrysophanic  add  has  crystallised  (preparation  8,  p.  172),  and 
is  obtained  by  evaporating  the  mother-liquor,  as  a  nearly  tasteless, 
rhubarb-yellow  powder. — It  contains,  on  the  average,  63*01  p.  c. 
carbon,  5*59  hydrogen,  and  31*40  oxygen,  correspondmg  to  the  for- 
mula C»H"0**  (calc.  63-96  p.  c.  C,  498  H.,  and  31-06  O).  —  It  SOftens  in 

boiling  water,  melts  when  heated,  gives  off  yellow  fumes,  and  leaves 
difficmtly  combustible  charcoal.  —  It  is  very  little  soluble  in  water,  but 
imparts  to  it  a  faint  yellow  colour;  dissolves  in  oU  of  vitriol  with  brown 
colour,  and  is  predpitated  therefrom  by  water,  —  Dissolves  in  aqueous 
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alkalis  and  in  ammonictj  with  fine  purple-red  colour,  and  is  precipitated 
by  acids  in  yellow  coherent  flocks. 

From  solution  of  neutral  acetate  of  lead,  ammoniacal  ciythroretin 
throws  down  a  violet-red  precipitate,  which  alters  quickly  in  air  con- 
taining carbonic  acid.  Contains  on  the  average  16'8  p.c.  carbon,  1'36 
hydrogen,  12*54:  oxygen,  and  69*27  oxide  of  lead,  but  is  obtained  of 
different  composition  by  different  modes  of  preparation. 

Erythroretin  dissolves  easily  in  alcoholj  less  in  ether^  and  in  acetic 
acid  (Schlossberger  &  Dopping). 

4.  PkcBoretin,  Prom  the  mixture  of  aporetin  and  phaeorctin  preci- 
pitated by  ether  in  the  preparation  of  chrysophanic  acid  by  method 
3  (p.  172),  the  phflBoretin  may  be  dissolved  up  by  alcohol,  and  repre- 
cipitated  by  ether.  —  Yellow-brown  powder,  having  a  faint  odour  of 
rhubarb  when  heated. — It  contains,  on  the  average,  59*80  p.c.  carbon, 
5*15  hydrogen,  and  35*05  oxygen,  corresponding  with  the  formula 
QagioQu  (calc.  60*27  C,  4*95  H.,  and  34*46  0.)  — Heated  on  platiniun 
foil,  it  melts  and  gives  off  yellow  vapoiurs.  —  Colours  water  faintly 
yellow,  and  dissolves  in  it  with  difficulty.  —  Dissolves  in  oil  of  vitriol, 
and  is  precipitated  in  yellow  flocks  by  water,  —  Dissolves  easily  with 
dark  red-brown  colour  in  aqueous  alkalis,  and  is  precipitated  therefrom 
by  acids.  —  From  its  ammoniacal  solution  neutral  acetate  of  lead  throws 
down  a  violet-red  precipitate,  which  easily  alters  when  washed  with 
water  and  alcohol,  and  contains  on  the  average  20*89  p.  c.  C,  1*60  H., 
13*48  0.,  and  64*53  PbO.  —  Phaeoretin  dissolves  readily  in  alcohol,  and 
with  yellow  colour  in  acetic  acid  (Schlossberger  &  Dopping). 


Conjugated  Compound  of  Chrysophanic  Acid. 

Acetyl-chrysophanic  Acid. 

C»H«0"  =  2C*»ffO»,4C<nH)«. 

RocHLfiDER  &  PiLZ.     Wien.  Akad.  Ber.  44,  493  ;  J,  pr.  Chem.  84,  439  ; 
Chem.  Centr.  1862,  6. 

Formation  and  Preparation,  When  chrysophanic  acid  is  gently 
heated  on  the  water-bath  with  chloride  of  acetyl,  the  condensed  vapours 
being  allowed  to  flow  back  again,  it  dissolves  to  a  brown  yellow  liquid 
with  copious  evolution  of  hydrochloric  acid  gas.  From  this  liquid,  the 
excess  of  chloride  of  acetyl  is  expelled  by  a  stream  of  dry  carbonic  acid 
gas  at  40°  ;  the  residual  mass  is  completely  covered  with  small  quan- 
tities of  ether,  which  takes  up  the  resin ;  and  the  light  yellow  residue  is 
dissolved  in  a  large  quantity  of  ether.  The  ethereal  solution,  filtered 
and  evaporated,  yields  crystals  of  acetyl-chrysophanic  acid,  while  a 
brown  resin  remains  in  the  mother-liquor. 

Small  crystals,  of  a  lighter  yellow  colour  than  chrysophanic 
acid. 


66  C  

22  H 

336  ... 

22  ... 

66-93  ... 

4-88  ... 

28-69  ... 

66-81 

4-82 

28-87 

18  0  

144  ... 

(?«H«OW  
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10000  ... 

10000 

K 
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Aoetyl-duy80[duuiic  acid  diBSolTes  in  alcohol^  even  when  mixed  with 
a  large  quantity  of  water ;  the  solution,  after  standing  for  some  time, 
is  f  onnd  to  contain  acetic  and  chrysophanic  acids. 


Oentianic  Add. 

Heitrt  &  Cavestou.     J.  Pharm.  7,  173  ;  N.  Tr.  6,  2,  79. 
H.  TROinc0i>ORFr.     Ann.  Pharm.  21,  134. 
Leconte.     J.  Pharm.  23,  465 ;  Ann.  Pharm.  25,  200. 
Baumest.     Ann.  Pharm.  62,  106 ;  abstr.  Pharm.  Cetitr.  1847,  549 ;  N. 
J.  Pharm.  13,  51. 


efeuHne  acid,  OeiUuin.  —  To  be  distinguished  from  gen- 
tian-bitter,  the  bitter  principle  of  gentian  root. — Discovered  by 
Henry  and  Oaventon;  prepared  pure  by  Trommsdorff;  investigated 
chiefly  by  Baumert.  —  Occurs  in  the  root  of  Chntiana  ItUea  {Handbuck, 
viiL  Phytochem.  58). 

Preparation.  1.  The  powdered  root  is  treated  for  several  days 
with  cold  water,  to  remove  the  greater  part  of  the  gentian-bitter ;  the 
residue  Is  pressed,  washed,  and  exhausted  with  strong  alcohol ;  tbe 
tincture  thus  obtained  is  evaporated  to  a  syrup ;  water  is  added ;  and  the 
substances  soluble  in  water  are  separated,  by  treatment  with  several  fresh 
portions  of  water,  from  the  sediment,  which  contains  gentianic  acid,  fat, 
resin,  and  gentian-bitter.  This  is  freed  from  fat  by  ether,  and  purified 
by  repeated  crystallisation  from  strong  alcohol  (Leconte,  Baumert).  — 
2.  The  powdered  root  is  exhausted  with  ether,  the  ether  distilled  from 
the  extract,  and  the  residue  treated  with  alcohol  of  80  p.  c.  The  tinc- 
ture, separated  from  resin,  and  subjected  to  distillation  in  a  water-bath, 
leaves  a  crystalline  residue,  which  is  washed  repeatedly  with  small 
quantities  of  ether,  and  purified  by  washing  with  a  little  cold  alcohol, 
pressing,  and  recrystallising  from  boiling  alcohol  (H.  Trommsdorff). 
Yield  -j^ijo-  *^  nsW  ^^  ^^^  dried  root. 

Properties.  Light,  long,  pale-yellow,  silky  needles.  Peimanent  in 
the  air.  Unchangeable  at  250°  (Leconte);  loses  its  lustre  and  turns 
brown  at  200**  (Baumert),  at  300*»  (Leconte).  Sublimes  when  cau- 
tiously heated  (Trommsdorff),  at  300-340°  (Baimiert),  in  yellow  va- 
pours, which  condense  in  the  form  of  fine  yellow  needles.  According 
to  Leconte  and  Baumert,  the  greater  part  is  thereby  carbonised;  ac- 
cording to  Trommsdorff,  no  residue  remains.  —  Tasteless,  neutral.  — 
Without  action  on  the  organism  in  doses  of  several  grammes  (Leconte). 

Baumert. 
CryMtaU,  mea». 

28  C 168  6511    6606 

10  H    10 .S87    416 

10  O    80 3102    30-78 


C»HWOw   ....    258  100-00    10000 

Baumert'B  formula  u  half  the  abore. 
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Decompositions.  1.  By  heat  (p.  178)* — 2.  Chlorine,  passed  into  an  al- 
coholic solution  of  gentianic  acid,  separates  pale  yellow  flakes  containing 
chlorine.  —  3.  Nitric  acid  of  sp.  gr.  1"43  converts  it  into  nitro-gentianic 
acid.  !^om  a  solution  in  weaker  nitric  acid,  gentianic  add  is  precipitated 
by  water  unchanged ;  it  is  not  altered  by  very  dilute  nitric  acid.  On 
addition  of  gentianic  add  to  fuming  nitric  acid,  a  violent  reaction 
occurs,  increasing  to  ignition  if  the  mixture  be  heated,  in  which  case, 
part  of  the  acid  is  carhDnised.  From  the  carefully  prepared  solution, 
water  predpitates  a  yellow  powder  ^see  T&rMro-gmaiame  add).  Oen- 
tianic  acid  evaporated  with  nitric  aad  leaves  a  slight  residue,  free 
from  oxalic  acid.  —  4.  Melted  with  caustic  potash^  it  is  coloured,  first 
brown,  then  lighter,  without  development  of  gas.  On  neutralising  the 
liquid  with  dilute  sulphuric  add,  and  evaporating,  a  black  mass  re- 
mains, from  which  alcohol  takes  up  yellow  needles  of  a  potash-salt 
differing  from  oxalate  of  potash.  —  5.  On  distillation  with  bichromate  oj- 
potash  and  sulphuric  acid,  carbonic  and  formic  acids  are  produced.  — 
6.  Gentianic  acid  reduces  silver-salts  (Baumert). 

Combinations.  —  With  Water.  —  Gentianic  acid  dissolves  in  5,000 
parts  cold,  and  in  8,850  parts  boiling  water  (Leconte),  in  3,630  parts 
water  at  16^  (Baumert). 

It  is  not  altered  by  aqueous  sulphuroits,  hydrochloric,  or  acetic  acid, 
and  not  more  freely  dissolved  than  by  water  (Baumert,  Leconte).  It 
remains  unchanged  after  boiling  for  days  with  dilute  sulphuric  acid 
(Baumert). 

Triturated  with  anhydrous  sulphuric  acid,  if  no  heating  takes  place, 
it  forms  an  olive-g^een  liquid ;  oU  of  vitriol  poured  upon  it  produces  a 
yellow  solution.  It  is  separated  from  these  combinations  by  carbonate 
of  baryta  or  by  water,  in  its  original  state  (Baumert). 

With  Bases. — Gentianic  acid  dissolves  readily  in  aoueous  alkalis, 
with  fine  golden-yellow  colour ;  it  expels  carbonic  acid  from  alkaline 
carbonates,  and  forms  crystallisable  compounds  (Trommsdorff).  It 
combines  with  bases  in  various  proportions,  without  elimination  of 

water.     This  behariour  requires  further  examination  (Kr.).     The  moist   salts 

of  gentianic  acid  are  partially  decomposed  by  the  carbonic  acid  of  the 

air  (Baumert).    See  also  Gentianate  oftoda, 

Gentianate  of  Potash.  —  a.  Mono-acid.  —  When  caustic  potash  and 
gentianic  acid  are  boiled  with  alcohol  of  90  p.  c.  until  all  the  acid  is 
dissolved,  and  the  liquid  is  filtered  from  the  undissolved  potash, 
golden-yellow  needles  of  b  separate  on  cooling,  and  from  the  mother- 
liquor  crystals  of  a  are  formed.  These  last  lose  12*25  p.  c.  water  at 
100°  (5  at.  ^  12-86  p.  c.  HO)  (Baumert). 

at  l(Xf.  Baumert. 

28  0 168  5605  54*74 

10  H 10  8*27  8-51 

10  0 80 26-22  26-48 

KO 4/7-2 16-46  1627 

C»HM0WK:0  306-2  10000    10000 

b.    Five-fourths  f  —  Preparation,    see    above.  —  Golden  -  yellow,    silky 
needles,  purified  by  washing  with  alcohol.  —  They  give  off  16'27  p.c. 
water  at  100°  (32  at  =  16-80  p.c.  HO.)  (Baumert). 

N  2 
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at  100*.  Baumert. 

5  0»HWOM>   12900    ....    87-23 

4  KO 188-8    ....    12-77    ....     1311 

6  C»H»OW4KO  ....  1478-8    ....  10000 

c.  Bi'Ocid.  —  An  alcoholic  solution  of  gentianic  acid  is  mixed  with  an 
aqueous  solution  of  carbonate  of  potash  in  such  proportion  that  no  acid  is 
sepaiated ;  the  mixture  is  evaporated ;  and  the  residue  is  exhausted  with 
alcohol  of  90  p.  c,  from  which,  after  long  standing,  golden-yellow 
needles  crystallise  in  radiated  groups.  They  lose  4*67  p.  c.  water  at 
100°  (Sat.  -  4-5p.c.  HO.)  (Baumert). 

at  100*".  Baumert. 

2  C»H»0» 516-0    ....    91-62 

KO   472    ....      8-38     ....    8-4 

2  0»HWOWK0 563-2    ....  10000 

Gentianate  of  Soda.  —  The  soda-salts  of  gontianic  acid  contain  1, 1^, 
J,  and  3  at.  acid  to  1  at.  soda.  —  They  crystallise  readily  in  golden- 
yellow  needles  having  an  alkaline  reaction ;  those  containing  water  of 
crystallisation  deliquesce  in  the  air.  They  are  easily  soluble  in  water 
and  in  alcohol,  but  are  resolved  by  much  water,  or  by  repeated 
crystallisation  from  alcohol,  into  gentianic  acid  and  soda.  They  are 
completely  decomposed  by  carbonic  acid. 

a.  Mono-acid.  —  The  alcoholic  solution  of  b  is  evaporated  to  dry- 
ness with  carbonate  of  soda,  and  the  residue  exhausted  with  absolute 
alcohol.  The  crystals,  purified  by  recrystallisation,  are  golden-yellow, 
and  deliquesce  in  the  air;  they  lose  20-14  p.  c.  water  at  100 
(8  at.  =  19*93  p.  c.  HO),  and  turn  brown.  —  Obtained  also  by  dissolving 
gentianic  acid  in  a  solution  of  caustic  soda,  evaporating,  and  exhausting 
the  residue  with  absolute  alcohol  (Baumert).    See  also  c 

Dried,  Baumert. 

28  0  168  ....  68-08  ....  5804 

10  H 10  ....  3-46  ....  8-72 

10  O  80  ....  27-66  ....  27-30 

NaO 31  ....  10-81  ....  10-94 

0»HJ"OMNaO  289    ....  10000    ....  10000 

b.  Sesqui'Octd.  —  Gentianic  acid  is  boiled  with  alcohol  and  carbonate 
of  soda,  so  long  as  anything  is  dissolved,  and  the  needles  which  form 
on  cooling  are  recrystallised  from  absolute  alcohol.  Contains  no  water 
of  crystallisation  (Baumert). 

OryHals,  Bamnert. 

84  C  504    ....  60-25  ....     5960 

30  H 30    ....  3-67  ....      388 

30  O  240    ....  28-61  ....     29-26 

2  NaO 62    ....  747  ....      727 

3C«HWOW2NaO  836    ....  100-00    ....  10000 

c.  Seven-fourths  f  —  When  a  solution  of  gentianic  acid  in  caustic 
potash  is  evaporated  almost  to  dryness,  and  the  crystalline  residue  is 
dissolved  in  alcohol  of  30°,  long  golden-yellow  needles  are  obtained 
on  cooling,  which,  at  100°,  assume  a  reddish  colour,  and  lose  23  p.  c.  of 
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their  weight.  They  dissolve  in  15*7  parts  of  cold,  and  in  10*7  parts 
of  boiling  alcohol  of  30°;  the  solution  deposits  gentianic  acid  on  cool- 
ing. They  are  decomposed  also  by  water  and  by  carbonic  acid ;  the 
gentianic  acid  precipitated  by  the  latter  is  white,  but  turns  yellow 
when  dried  (Leconte). 

According  to  Baumert.  Leconte. 

7  G«SyK>^  1806    ....     93-68    .... 

4  NaO   124    ....       642     ....     681 

7  0»HMOW 4NaO ...  1980    ....  10000 

d.  Ter-aeid.  —  A  mixture  of  alcoholic  gentianic  acid  with  as  muc/k 
aqueous  solution  of  carbonate  of  soda  as  can  be  added  without  throw- 
ing down  the  acid,  is  evaporated  to  dryness  and  exhausted  with  iJcohol. 
—  Crystals,  giving  off  10*12  p.c.  water  at  100**  (lO  at.  =  1005  p.  c.  HO.) 
(Baumert). 

at  100°.  Baumert. 

3  O»H'0Oi» 774    ....    9616 

NaO 81     ....      8-86     ....    4*08 

8C«HW0W  NaO 806     ....  100-00 

Gentiaiiate  of  Baryta.  —  Basic.  —  An  aqueous  solution  of  chloride  of 
barium  or  acetate  of  baiy ta  precipitates  nothing,  or  only  the  acid,  from 
alcoholic  gentianic  acid.  A  solution  of  the  acid  in  alcohol  is  precipi- 
tated with  baryta- water,  and  the  orange-coloured  flakes  are  washed 
and  dried  in  a  vacuum  over  sulphuric  acid  and  quick-lime.  The  salt 
absorbs  carbonic  acid  rapidly  from  the  air  (Baumert). 

Flakes.  Baumert. 

0»HW0»  268    ....    62-76 

2BaO 153    ....    37*24    ....    37*80 

C»ff'^^2BaO 411    ...    10000 

Gkrhardt  {TratUit  3,  784)  and  Weltzien  (Verbind.  691)  suppoee  this  compound 
to  contain  2  at.  -water. 

Oentianate  of  Lead.  —  Basic. — ^Ammoniacal  neutral  acetate  and  basic 
acetate  of  lead  precipitate  alcoholic  gentianic  acid  in  orange-coloured 
flakes.  —  If  to  an  alcoholic  solution  of  the  add,  ammonia,  and  then 
neutrsd  acetate  of  lead,  be  added,  so  that  a  part  of  the  acid  remains  in 

solution,  the  salt  a  is  obtained.  Sometimes  salts  containing  a  smaller  propor- 
tion of  oxide  of  lead  are  precipitated.  When  a  part  only  of  the  acid  is 
thrown  down  from  the  alcoholic  solution  with  basic  acetate  of  lead, 
the  precipitate  has  the  composition  b  (Baumert). 

Baumert. 
a.  b, 

28  C ., 168  ....  23-86  ....  23-60  ....  26-30 

10  H  10  ....  1-42  ....  1-37  ....  1*46 

10  0 80  ....  11-36  ....  11-58  ....  1200 

4  PbO    418  ....  63-36  ....  63-45  ....  61-^:4 

C»H>oO'o,4PbO  ....  706    ....  10000    ....  100*00    .. ,  lOO'OO 
Baumert  gives  for  b  the  formula  3C«H'0O»SllPbO. 
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Alcoholic  gentianic  acid  precipitates  ferric  salts  red-brown,  cupric 
salts  green. 

Gentianic  acid  dissolves  in  500  parts  cold  alcohol  of  30"*,  and  in  90 
parts  boiling  alcohol  of  the  same  strength,  crystallising  on  cooling; 
in  456  parts  cold,  and  62*5  parts  boiling  absolate  alcohol  (Leconte). 
—  Soluble  in  2,000  parts  cold  ether  (Leconte). 


Oocynitro-nucleus  C**X*HK)*. 

BinitrogenUanio  Aoid. 

Baumert.    Ann.  Pharm,  62,  122. 
Nitrogeniianin, 

See  page  178.  Gentianic  acid  is  added  to  nitric  acid  of  sp.  gr.  1-43 
(free  from  nitrous  acid),  and  the  fine  green  solution  thereby  formed  is 
precipitated  by  careful  addition  of  water,  with  constant  stirring. 

Green  powder,  which,  after  drying  in  a  vacuum,  loses  8*97  p.  c. 
water  at  100^  (2  at.  =  4-92  p.  c.  HO). 

Baumert. 
Dried  in  vacuo.  mean, 

28  C  168  ....  46-90  ....  4566 

2  N 28  ....  7-65  ....  7-76 

10  H 10  ....  2-73  ....  2-54 

20  0  160  ....  4372  ....  4404 

C»X2H80»o,2aq 366    ....10000    ....  100*00 

When  binitrogentianic  acid  is  boiled  with  solution  of  caustic  potash^ 
sulphuric  acid  precipitates  from  the  solution  reddish-yellow  flakes,  in- 
soluble in  alcohol. 

In  contact  with  ammonia  or  alkalis,  it  is  immediately  coloured 
cherry-red,  and  then  becomes  easily  soluble  in  water,  forming  a  deep  red 
solution.    On  passing  gaseous  ammonia  over  it,  18*8  p.  c.  is  taken  up. 


OxynUro^nucleus  C^X'H'O*. 

Temitrogentianic  Acid; 

?  C»N»H'0»  =  C'^X'H'OSO'. 
Baumert.    Ann.  Pharm,  62,  125. 

See  page  178.  When  gentianic  acid  is  added  iu  small  quantities  at 
a  time  to  fuming  nitric  acid  (the  violence  of  the  reaction  being  allowed 
to  subside  before  every  fresh  addition),  a  red  solution  is  formed,  from 
which  water  precipitates  a  pale-yellow  powder,  consisting  of  micro- 
scopic prisms,  which  may  bo  freed  from  admixed  amorphous  portions 
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by  waflbing  with  bot  water  (Baumert).     Thie  seems  to  be  ternitrogentianic 
aoid  (Kr.). 

at  100**.  Baumert. 

28  C 168  ....  42-74    ....    4278    ....    4146 

8  N 42  ....  10-69 

7  H 7  ....  1-78    ....      2-36    ....      1-83 

22  0 176  ....  44-79 

0»X'H70i'>  893     ....  10000 

Bsimiert  giyes,  as  probable  formulse,  C"N«H^Oi«>  and  C"N*H»0». 

Primary  Nucleus  C^H"  j  Oxygen-nucleus  CffH)*. 

TerebenEic  Acid. 

Cailliot.     K.  Ann,  Ctiim,  Phys,  21,  31 5  /.  pr.  Chem.  42,  233  ;  PhafrU, 
Centr.  1847,  201. 

Obtained  by  distilling  oil  of  tui-pentine  with  a  large  excess  of  nitric 
acid,  as  described  at  page  425,  vol.  zi,  and  exhausting  the  mixture  of 
oxalic,  terebic,  terephtalic,  and  terebenzic  acids,  with  boiling  water ; 
the  terebenzic  acid  crystallises  on  cooling  {See  aUo  xiil,  13). 

Shining,  white  needles.  IN^erer  crystallises  in  lamine  like  bensoio  acid. 
Sublimes  in  open  vessels  below  100°,  melts  at  169°,  and  boils  at  a 
much  higher  temperature. 

Cailliot. 
mean. 

28  0  168    68-29    67*65 

14  H 14    5-68     6-58 

8  O  64     2603     2677 

C?8H"0«    246    100-00    10000 

The  above  is  Weltzien's  formula  {Verhind,  Braunschw*  p.  687)  1  Cailliot's  is  oue< 
balf  of  it. 

Dissolves  in  boiling  watei*^  and  distils  over  easily  with  water- 
vapour. 

The  salts  of  terebenzic  acid  resemble  the  benzoates.  —  The  stiver-salt 
contains  49-5  p.  c.  oxide  of  silver  (C"H"Ag*0*  =  50*4  p.  c.  AgO). — 
Terebenzate  of  ethyl  smells  like  anise,  and  boils  at  130°. 

Terebenzic  acid  dissolves  freely  in  alcohol  and  ether. 


Ellagic  Acid. 

^•n«o^«  =  c»H«o",o«. 

Braconnot.     Ann,  Chim.  Phys.  9,  187 ;  N.  Tr.  8,  2,  400. 
Pelouze,     Ann,  Chim,  Phys,  54,  356 ;  Ann,  Pharm  10,  163. 
GuiBOURT.    Bev,  scient,  13,  38;  abstr.  Ann,  Pharm,  48,  360.  — i?«t?. 
scient,  14,  17.  — N^  J.  Pharm,  10,  87. 
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Merklein  &  WoHLER.     Ann.  Pharm.  65,    129  ;    abstr.    CompU  rend. 

21,  255. 
Fr.  Gobel.     Ann.  Pharm.  79,  83. 
Ad.  Gobel.     Ann.  Pharm.  83,  280. 

Bexoardic  acid,  which  name  however  is  given  alflo  to  lithofellic  acid.  SUagalUe 
acid.  The  statements  of  Fr.  G-6bel  respecting  nrous  acid  {kartiige  SUure)  refer  to 
ellagic  acid — First  obtained  by  Chevrem,  and  recognised  as  an  independent  body 
by  Braconnot. 

Sources  and  Formation.  Occurs  ready  formed  in  nutgalls  (Guibourt), 
and  is  produced  from  the  tannic  acid  contained  in  them  (xv,  462)  on  their 
undergomg  alcoholic  fermentation  (Braconnot) ;  by  decomposition  with 
acids  according  to  xv,  459,  460  (Rochleder  &  Schwartz),  perhaps  also 
with  bisulphite  of  ammonia  ^v.  461)  (Knop).  On  exposing  moist 
impure  tannic  acid  to  the  air,  Erdmann  obtained  ellagic  acid  without  a 
trace  of  gallic  acid  (Liebig,  Ann.  Pharm.  26,  165).  A  decoction  of 
nutgalls  which  had  been  precipitated  with  chloride  of  calcium^  filtered, 
and  set  aside  for  several  months  in  an  open  flask,  threw  down,  first  a 
dark  powder,  and  afterwards,  in  intense  cold,  shining  scales  of  a  sub- 
stance exhibiting  the  characters  of  a  double  lime-salt  of  hydrochloric 

and  ellagic  aci&  (Hiinefeldt,  J.pr.  Chem.  7,  231).  Not  obtained  by  heat- 
ing gallic  acid  with  oil  of  vitriol,  as  is  erroneously  stated  by  Bobiquet  (xiv,  402,  412). 

Oriental  bezoars  of  a  particular  kind  (infusible,  and  only  slightly 
soluble  in  alcohol)  contain  ellagic  acid  (Merklein  &  Wohler).    Concerning 

these  bezoars,  see  Ghiibourt  (Sev,  sclent.  14, 17),  Fr.  Gdbel  {loc.  cit.),  and  Ludwig 
{N.  Br,  ArcMv,  86, 142) — EHagic  or  a  similar  acid  is  found  in  castoreum 
(Wfthler,  Ann.  Pharm.  67,  361).  Ellagic  acid,  together  with  an  un- 
known product,  may  be  recovered  from  glaucomelanate  of  potash 
(Merklein  &  Wohler,  xv,  25).  Tormentil  root  contains  ellagic  acid 
(Grischow,  Kastn.  Archiv.  1,  481). 

Preparation.  From  Nutgalls.  Moistened  powder  of  nutgalls  is 
allowed  to  undergo  alcoholic  fermentation  at  a  moderate  temperature, 
whereby  the  tannic  acid  is  converted  into  gallic  and  ellagic  adds  and 
decomposition-products  of  sugar.  The  fermented  mass  is  then  pressed 
between  folds  of  linen,  the  residue  boiled  with  water,  and  again  sub- 
jected to  pressure  in  a  linen  cloth.  The  strained  liquid,  which  is 
rendered  milky  by  the  ellagic  acid  contained  in  it,  is  filtered  while 
still  hot ;  the  yellowish-white  powder  remaining  behind  (consisting  of 
ellagic  acid,  with  colouring  matter  and  gallate  and  sulphate  of  lime)  is 
digested  with  dilute  caustic  potash ;  and  the  solution  is  filtered  and 
left  to  evaporate  in  the  ah',  when  greenish- white  scales  of  a  potash- 
salt  are  deposited.    These  are  washed  with  water  and  decomposed 

with  hydrochloric  acid  (Braconnot).  It  would  undoubtedly  be  better  to  pre- 
cipitate the  alkaline  solution  with  carbonic  acid,  according  to  Merldein  and  Wdhler's 
method  (Kr.).  From  the  mixture  of  gallic  and  ellagic  acids  thus 
obtained,  the  former  cannot  be  separated  by  crystallisation,  nor  can 
the  latter  (which  remains  suspended)  be  removed  by  filtration ;  the 
yellowish-white  powder  is  therefore  treated  with  hot  alcohol,  whereby 
the  ellagic  acid  is  left  behind.  It  is  freed  from  traces  of  gallic  add  by 
boiling  with  water ;  dissolved  in  cold  dilute  caustic  potash ;  and  at 
once  precipitated  with  an  acid  (Ph.  BUchuer,  Ann.  Pharm.  63,  185). 
EUagiG  add  is  obtained  in  the  purification  of  tannic  acid  according  to 
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XV,  455  (Rochleder  &  Schwartz).  When  100  gr.  of  powdered  nutgalls 
are  placed  m  a  percolator  and  exhausted  four  times  with  a  mixture  of 
300  parts  ether,  15  parts  alcohol  of  90  p.  c,  and  5  parts  water,  and  then 
twice  with  pure  ether,  three  layers  of  Uquid  are  formed,  in  the  lowermost 
syrupy  one  of  which  small  crystals  of  ellagic  acid  are  deposited, 
together  with  luteogallic  acid.  When  galls  are  extracted,  first  with 
ether  and  afterwards  with  alcohol,  and  the  alcoholic  extract  is  shaken 
with  1  part  ether  and  2  parts  water,  ellagic  acid  is  thrown  down 
from  the  syrupy  solution  of  tannic  acid,  in  the  form  of  a  white  powder 
(Guibourt). 

The  Ittteogallic  add  of  0uibourt  here  mentioned  (which,  according  to  him,  exists 
together  with  ellagic  acid  in  galls  and  bezoars)  remains  dissolved,  whilst  ellagate  of 
potash  is  precipitated  when  a  solution  of  the  two  acids  in  caustic  potash  is  exposed 
to  air  containing  carbonic  acid.  It  is  thrown  down  from  the  solution  by  hydrochloric 
acid,  as  an  amorphous,  dark-yellow  precipitate,  which  cakes  together  on  the  filter  to 
a  resinous  mass,  insoluble  in  water,  {dcohol,  and  ether  (Guibourt). 

From  Bezoars,  Bezoars^  freed  from  foreign  substances  and  finely 
triturated,  are  placed  in  a  vessel  capable  of  being  closed  air-tight, 
which  is  then  quite  filled  with  a  moderately  strong  solution  of  caustic 
potash,  the  quantities  being  so  regulated  that  the  ellagate  of  potash 
which  is  formed  may  not  be  deposited,  while,  at  the  same  time,  too 
great  an  excess  of  free  potash  is  avoided.  The  vessel  is  now  agitated 
to  promote  solution ;  the  clear  Uquid  (after  standing)  decanted ;  and  a 
rapid  stream  of  washed  carbonic  acid  immediately  passed  through  it, 
whereby  ellagate  of  potash  is  thrown  down,  at  first  as  a  white,  and 
afterwards  as  a  green-grey  precipitate.  This  is  collected  on  a  filter, 
washed  several  times  with  cold  water,  without  stirring,  and  pressed 

between  bibulous  paper.      From  the  alkaline  filtrate  hydrochloric  add  throws 

down  impure  ellagic  acid.  The  potash-salt  is  purified  by  crystallisation, 
to  effect  which  it  is  dissolved  in  almost  boiUng  water,  which  has  been 
previously  freed  from  air  by  boiling;  the  solution  is  filtered;  the 
anhydrous  (sometimes  pale-green,  sometimes  yellow)  salt  left  behind 
is  dissolved  by  further  addition  of  hot  water ;  and  the  solution  is 
set  aside  for  some  days,  when  bulky  masses  of  deUcate  crystals  are 
formed.  These  are  collected  on  a  filter,  washed  with  cold  water, 
pressed,  and  decomposed  by  dissolving  them  in  hot  water  and  pouring 
the  solution  into  a  moderate  excess  of  dilute  hydrochloric  acid.  The 
precipitated  acid  is  washed  with  cold  water  and  dried.  Inasmuch  as 
alkaline  solutions  of  ellagic  acid  absorb  oxygen  rapidly  from  the  air, 
and  are  altered,  even  in  closed  vessels,  on  long  standing  or  by 
warming,  the  operations  should  be  conducted  as  quickly  as  possible, 
and  exposure  to  the  air  guarded  against  (Merklein  &  Wohler). 

Bezoars  yield,  by  digestion  in  boiling  alcohol  and  subsequent  re- 
peated boiling,  a  quantity  of  very  pure  ellagic  add,  which  crystallises 
on  coohng ;  but  much  remains  undissolved  (Guibourt). 

Properties.  Crystallised  ellagic  acid  heated  to  200'' — ^215°,  is  con- 
verted into  the  anhydrous  acid,  which,  at  a  higher  tcmperatiu-e,  volati- 
hses  (especially  in  a  stream  of  carbonic  acid)  partly  undecomposed, 
without  melting,  and  sublimes  in  delicate,  sulphur-yellow  needles ;  a 
large  portion,  however,  is  carbonised  (Merklein  &  Wohler.  Braconnot. 
Ad.  Gobel). 
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MerUein  Bochleder 

Anhydrous,  Pelouae.        Wshkr.     Ad.  GdbeL  &  Schwartz 

28  C  168    ....     65-63     ....     5522     ....     65-55    ....    66-38    ....    65-38 

6  H  6    ....       1-99    ....       2-66    ....      2-13     ....       2-18     ....      226 

16  O  128     ....     42-38    ....     42 12     ....     42  32     ....     42-44    ....    4236 

■ '  '       —  -* 

C"HH)»«....  802    ....  lOCHX)    ....  100-00    ....  100-00    ....  100-00    ....  100-00 

The  aoid  of  Peloiue  and  Bochleder  &  Schwarts  was  obtained  from  nutgaOs,  that 
of  Merklein  k  Wdhler  and  Gk^bel,  from  bezoan. — Pelotue  gires  the  formnla 
(yVPO*i  Merklein  and  Wdhler's  fommJa  C^*BH^  requirea  to  be  doubled,  on 
aoooiint  of  the  uneven  number  of  hjdiogen-atoma. 

Decompogitions.     1.  By  heat  (p.  185). — 2.  Burns  in  the  open  fire 
without  melting  and  without  flame,  emitting  sparks  (Braconnot).  — 

3.  When  ellagic  acid  is  suspended  in  wcUer  or  alcoholj  and  the  liquid 
evaporated,  a  dark-brown  amorphous  mass  is  formed  (Ad.  Gt>bel).  -— 

4.  Hyponitric  acid  (Merklein  &  Wohler)  and  warm  nitric  acid  (Braconnot) 
colour  ellagic  acid  dark  blood-red,  with  separatioTi  of  red  flakes :  by 
prolonged  action,  oxalic  acid  and  a  small  quantity  of  a  bitter  substance 
are  produced  (Braconnot). — The  yellow-  to  green-brown  solution  in 
nitric  acid  of  sp.  g^.  1'13  to  1*35  is  rendered  yellow  by  water,  and 
leaves,  on  evaporation,  a  yellow,  hygroscopic  mass.  Nitric  acid  of  sp. 
gr.  1'47  dissolves  ellagic  acid  with  red-brown  colour ;  on  adding  water, 
the  solution  becomes  first  red,  then  brownish,  and  lastly  yellow ;  cooled 
in  snow  for  12  or  16  hours,  it  throws  down,  after  some  days,  bright^ 
shining  prisms  soluble  in  water  with  transient  red  colour  (Pr.  Gobel). 
—  6.  Ellagic  acid  is  not  perceptibly  acted  upon  by  iodine  (Braconnot) ; 
aqueous  iodic  acid  causes  a  copious  evolution  of  carbonic  acid,  throws 
down  iodine,  and  forms  apparently  the  same  amorphous,  deliquescent, 
brown  acid,  which  is  produced  by  the  prolonged  action  of  air  (Merklein  & 
Wohler).  —  6.  On  mixing  ellagate  with  hypochlorite  of  potash,  a  salt  of 
glaucomelanic  acid  is  produced  (Merklein  &  Wdhler).  —  7.  Ellagic  acid, 
dissolved  in  excess  of  moderately  dilute  caustic  potash  and  exposed 
to  the  air,  quickly  assumes  a  deep  red-yellow,  almost  blood-red  colour, 
which  becomes  lighter  on  the  formation  of  black  crystals  of  glauco- 
melanate  of  potash  (xv.  25)  in  the  liquid  (Merklein  &  Wdhler).  It  is 
not  known  what  becomes  of  the  carbon  thereby  liberated.  — When 
ellagfic  acid  is  dissolved  in  a  hot  or  a  too  strong  solution  (or  in  too 
little  of  a  dilute  solution)  of  caustic  potash,  the  resulting  glauco- 
melanate  of  potash  is  further  converted  into  carbonate  and  oxalate  of 
potash,  and  a  salt  of  a  soluble  acid,  which  (after  neutralising  the  solu- 
tion with  acetic  acid,  and  removing  the  oxalic  acid  by  means  of  a  lime- 
salt)  produces  a  brown  precipitate  with  neutral  acetate  of  lead.    By 

.  treating  the  lead-salt  with  hydrosulphuric  acid,  the  hydrated  add  may 
be  obtained  as  an  acid  liquid  drying  up  to  a  brown,  deliquescent,  amor- 

ghous  mass  (Merklein  &  Wohler).  From  ellagate  of  potash,  which 
as  become  brown  and  amorphous  from  exposure  to  the  air,  acids 
throw  down  at  first  only  ellagic  acid,  but  after  standing  some  days 
black-brown  flakes  are  also  precipitated  (Ad.  Gdbel).  On  one  occasion 
gallic  acid  was  obtained  on  decomposing  a  solution  of  ellagic  acid  in 
caustic  potash  by  means  of  hydrochloric  acid  (Pelouze).  A  similar 
reaction  was  observed  also  by  Ph.  BUchner  {Ann.  Pharm.  53,  186). 

Combinations.  —  With  Water.  —  Crystallised  ellagic  acid.     Pale-yellow, 


ELLAGIC  ACID.  187 

light  powder,  coneisting  of  trsmeparent,  Bhining,  microscopic  prisms. 
In  an  impure  state^  greenish-brown  (Merklein  &  Wohler).  By  quick 
precipitation  of  the  aqueous  potash-salt  with  hydrochloric  acid,  pale 
yellow,  very  small  prisms  are  obtained ;  by  slow  decomposition  of  a 
very  dilute  solution  at  60°,  bright-yellow  curved  needles,  having  a  silky 
lustre  ;  both  appearing  transparent  under  the  microscope  (Ad.  Gobel). 
—  Specific  gravity  1-667  at  18°.  Tasteless.  Has  a  weak  acid  re- 
action (Merklein  and  WShler). 

Loses,  when  heated,  11*7  p.  c.  water  (Pelouze),  on  an  average 
10-88  p.  c.  (Merklein  &  Wohler)  (4  at.  =  10-64  p.  c.  HO).  A  port  of 
this  water  is  given  off  at  100°,  and  is  taken  up  again  from  the  air  by 
the  acid  dried  at  120°,  but  not  by  that  completely  dried  at  200* 
(Merklein  &  Wohler).  The  acid  dried  at  120°  is  C»H«0»  +  2H0 
(Ad.  Gobel). 


28  C  

at  120^ 

....     52-5     .. 
....       2*5     . 
....     450     .. 

Ad.  adbel. 
52'24 

8  H 

••••••«             vl         •••• 

2-41 

18  O  

144    .... 

45-36 

0«H«0«  +  2aq.    . 

320     .... 

...  100-0     .. 

10000 

EUagic  acid  is  but  slightly  soluble  in  boiling  water.  OUofvitrioi 
poured  upon  it  colours  it  lemon-yellow,  and  when  gently  heated  dis- 
solves it,  forming  a  yellow  solution,  from  which  the  crystallised  acid  is 
precipitated  unaltered  on  addition  or  absorption  of  water  (Merklein  & 
Wohler).  Even  after  the  solution  in  oil  of  vitriol  has  been  heated  to 
140°,  the  acid  is  thrown  down  by  water,  unchanged  (Robiquet,  J.  pr, 
(Mem.  8,  124). 

EUagic  acid  is  bibasic.  Its  salts  C'*H*M'0"  are  easily  decom- 
posible  in  the  moist  state.  The  precipitates  thrown  down  by  aqueous 
ellagate  of  potash  from  salts  of  the  earths  and  heavy  metals  are 
yellow  or  brown,  and  distinguishable  under  the  microscope  as  mix- 
tures of  amorphous  granules,  flakes,  crystals  of  the  new  compound, 
and  needles  of  separated  ellagic  acid.  On  heating  the  acid  with 
baryta-  or  lime-water,  or  hydrate  of  magnesia,  and  washing  with 
water  (free  from  carbonic  acid),  alcohol,  and  ether,  a  leek-green 
baryta-salt,  a  dirty  dark  yellow  lime-salt,  or  a  pale-yellow  magnesia* 
salt,  is  obtained,  seen,  under  the  microscope,  to  consist  of  delicate, 
pellucid  grains  and  prisms,  insoluble  in  cold  and  in  boiling  water 
(Ad.  Gobel). 

Ellagate  of  Ammonia,  —  Ellagic  acid  dissolves  but  slightly  in 
aqueous  solution  of  ammonia,  but  absorbs  the  ammonia  therefrom 
(Braconnot,  Merklein  &  Wohler).  —  A  solution  of  di-ellagate  of  soda, 
mixed  with  sal-ammoniac,  yields  the  ammonia-salt  as  a  pale  olive- 
green  precipitate,  without  liberating  free  ammonia.  Crystallised 
ellagic  acid  absorbs  gaseous  ammonia,  and  is  converted,  with  loss  of 
water,  but  without  any  great  alteration  of  weight,  into  the  ammonia- 
salt.  From  100  parts  of  dry  acid,  113*1  parts  of  greenish-yellow  am- 
monia-salt are  obtained  (C*H'0",2NH'  =  111-2)  a  considerable  amount 
of  heat  being  developed  in  the  formation  (Merklein  and  Wohler). 

Ellagate  of  Potash,  —  Ellagic  acid  dissolves  freely  in  caustic  potash, 
with  deep  yellow  colour.  Carbonic  acid  throws  down  from  the  solution 
a  basic  potash-salt  (Merklein  &  Wohler)  which  is  decomposed  by  re- 
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crystallisation  from  water,  more  difficultly  soluble  salts  being  formed, 
in  which  the  proportion  of  potash  is  diminished,  while  that  of  the  acid 
is  increased  (Ad,  Gobel).  The  moist  potash-salts  are  easily  decom- 
posed by  carbonic  add  and  by  air  (eee  above). 

a.  With  3  at.  Potash.  When  ellagic  acid  or  di-ellagate  of  potash 
is  treated  with  alcoholic  potash,  a  deep  lemon-yellow  powder  is  ob- 
tained, consisting  of  microscopic,  yellow,  transparent  prisms.  After 
washing  with  alcohol  (without  exposure  to  the  air),  pressing,  and  dry- 
ing in  a  vacuum  over  oil  of  vitriol,  the  salt  contains  34  p.  c.  potash, 
and  may  be  represented  by  the  foimula  0"fl*K'0",KO.  (By  calc. 
33*2  p.  c.  KO).  On  exposure  to  the  air,  it  assumes  a  black-green 
colour,  and  is  converted  into  a  mixture  of  di-ellagate  and  carbonate. 
Dissolves  readily  in  water,  but  not  in  alcohol  (Merklein  &  Wohler). 

b.  Di-ellagate.  —  PreparcUion  (p.  187).  The  salt,  if  washed  with  water 
alone,  rapidly  decomposes  on  diying ;  it  must,  therefore,  be  washed 
with  water,  alcohol,  and  ether,  in  succession,  and  dried  at  a  tempera- 
ture of  30— -40%  after  which  treatment,  little  or  no  alteration  takes 
place  (Ad.  Gobel).  Very  light,  loose,  paper-like  mass,  consisting  of 
long,  microscopic  prisms,  generally  greenish-grey  or  greenish-yellow 
from  slight  decomposition,  and  more  rarelv  of  a  pale -yellow  colour. 
Hydrated,  but  rendered  anhydrous  and  yellow  by  boiling  in  its  satu- 
rated solution.  Glows  when  heated,  without  giving  off  odorous  pro- 
ducts. Dissolves  slightly  in  cold,  abundantly  in  hot  water,  with 
greenish-yellow  colour  (Merklein  &  Wohler).    Neutral  (Ad.  GSbel). 

Merklein 
o^lOO— 216-.  AWdhlep.  Ad.  €^^bel. 

28  0 168     ....  44-39  ....  4428  ....  4516 

4  H    4     ....  106  ....  1-33  ....  116 

14  O    112      ....  29-59  ....  29-91  ....  2936 

2  KO 94-4  ....  24-96  ....  24*48  ....  2433 

0»H^K*OW  ....  878-4  ....  100-00    ....  10000    ....  100*00 

Ad.  Gobel  describes  another  salt,  obtained  in  the  same  manner  as 
b,  containing  28*94  p.  c.  potash.  By  recrystallisation  of  b  he  obtained 
a  dark-green,  delicately  crystallised  salt,  which,  at  215%  contained 
45-28  p.  c.  C,  1-16  H,  32-58  0,  and  20-98  KO,  corresponding  to  the 
formula  3C"H*0**,5KO  +  HO  (calc.  4596  p.  c.  C,  1-18  H,  31-38  0, 
and  21.48  KO). 

EUagate  of  Soda.  a.  With  3  at.  Sodaf — The  deep-yellow  solution 
of  ellagic  acid  in  boiling  caustic  soda,  cooled  out  of  contact  with  air, 
throws  down  a  bulky  precipitate  of  fine  lemon-yellow  nodules,  readily 
soluble  in  watei*,  and  blackening  easily.  —  b.  Di-acid.  Precipitated 
from  the  same  solution  by  carbonic  add  as  a  bright-yellow,  crystal- 
line powder,  containing  17-3  p.  c.  soda  (C"H*Na"0"  =  17-99  p.  c 
NaO).  More  difficultly  soluble  than  the  potash-salt  (Merklein  & 
Wohler), 

Ellagate  of  Baryta.  —  By  digestion  in  baryta- water,  ellagic  acid  is 
coloured  deep  lemon-yellow,  without  being  dissolved.  The  salt 
thereby  formed  absorbs  carbonic  acid  from  the  air,  and  assumes  a 
dark  pistachio-green  colour;  it  contains,  at  140°,  45-35  p.  c  baryta, 
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indicating  the  formula  C»H*0",3BaO  (calc.  44-6  p.  c.  BaO)  (Merklein 
&  Wohler). 

EUagate  of  Lime  behaves  like  the  baryta-salt.  —  EUagic  acid  takes 
np  the  whole  of  the  lime  from  lime-water. 

With  solution  of  sesqui-chloride  of  iron^  ellagic  acid  forms  a  greenish 
liquid,  changing  to  black-blue,  like  ink,  without  throwing  down  a  preci- 
pitate ;  sulphurous  acid,  added  to  the  mixture,  converts  it  into  a  jelly, 
which  afterwards  becomes  fluid  and  loses  its  colour,  while  ciystalline 
ellagic  acid  is  separated.  Heated  with  alcoholic  sesqui-chloride  of 
iron,  the  acid  swells  up  to  a  bulky,  deep-blue  mass,  which,  after 
drying,  is  black  and  insoluble  in  water,  and  by  treatment  with  hydro- 
chloric acid,  yields  ferroso-ferric  oxide,  with  separation  of  ellagic  acid 
(Merklein  &  W  ohler). 

Ellagate  of  Lectd.  —  On  mixing  alcoholic  ellagic  acid  with  an  alco- 
holic  solution  of  neutral  acetate  of  lead,  a  yellow,  amorphous  precipitate 
is  produced,  which  is  dark  olive-green  when  diy.  Contains  63  p.  c. 
oxide  of  lead  (C"H*Pb«0"  =  61  p.  c.  PbO)  (Merklein  &  Wohler). 

Ellagic  acid  is  slightly  soluble  in  alcohol^  insoluble  in  ether  (Merklein 
&  Wohler). 


Primary  Nucleus  C"H" ;  Oxygen-nucleus  CH^K)*. 

Morindone. 

Akbersok.     Chem,  Oaz,  1848,  313  ;  Ann.  Pharm,  71,  323  ;  J.  pr.  Chem» 
47,  437 ;  N.  J.  Pharm.  18,  249. 

Obtained,  by  sublimation  of  morindin,  in  the  form  of  microscopic, 
long,  four-sided  needles  with  oblique  end-faces,  of  an  exceedingly 
rich  and  beautiful  red  colour.  The  needles  are  washed  with  water, 
and  dried  at  100^ 

Anderson. 

28  C  168    65-12    6551 

10  H 10    8-87    418 

10  O  80    3101    8001 

C»ff0O»  268    100-00    10000 

Tho  fonnnla  is  doubtfoL    Perhaps  identical  with  alizarin  (xiy,  129)  (Bochleder, 
Wien.  Akad,  Ber,  7,  806).    Isomeric  with  gentianic  acid  (p.  178). 

Insoluble  in  water,  whether  cold  or  hot.  —  Dissolves  in  oil  of  vitriol^ 
with  fine  violet  colour,  and  is  precipitated  by  water.  — Soluble  in  alkalisy 
with  splendid  violet  colour.  The  ammoniacal  solution  precipitates 
haryta'Water  cobalt-blue,  solution  of  alum  red. 

Dissolves  readily  in  alcohol  and  in  ether^  crystallising  on  evaporation. 

Morindone  dyes  cloth  prepared  with  alum-mordant  deep  rose-red ; 
with  iron-salts,  violet  and  black ;  the  colours  are  not  stable. 
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Morindin. 

Akdxrbon.  TVans.  Roy.  Soc,  Edmb.  16,  485;  Chem.  Oaz.  1848,  313; 
Compt  cMm.  1849,  86 ;  N.  J.  Pkarm.  18,  249 ;  Ann.  Phcarm.  71,  216; 
J.  pr.  Chem.  47,  481. 

The  yellow  oolouiing  matter  of  the  root  of  Morinda  citrifolia 
(Handbuch  viii.    Pkytochm.  56). 

Preparation.  The  bark  of  the  root  is  boiled  with  six  timeB  its 
weight  of  alcohol,  and  the  tincture  filtered  boiling  hot;  morindin, 
mixed  with  red  colouring  matter,  is  then  thrown  down  on  cooling.  By 
repeated  boiling  of  the  bark  in  alcohol,  a  further  quantity  of  purer 
morindin  is  obtained.  It  is  crystalUsed  several  times  from  alcohol  of 
50  p.  a,  and  afterwards  (to  remove  a  little  ash  with  which  it  is 
contaminated)  from  alcohol  containing  a  small  quantity  of  hydrochloric 
acid. 

Properties.  Sulphur-yellow,  delicate  needles,  having  a  silky  lustre. 
Separates  on  cooling,  from  a  solution  in  boiling  water,  in  the  form  of  a 
jelly. 

at  100**.  Anderson. 

28  C  168    66-44    55-43 

16  H 15    4-96    511 

15  O  120    39-61     89-46 

C»H«0"   303    10000    10000 

Probably  identical  with  rubeiythric  acid  (p.  42)  (Rochleder,  Wlen,  AJtad.  Ber. 
7,806). 

Decompositions.  When  heeded  it  melts  to  a  dark-brown  Hquid,boil% 
and  gives  off  orange-coloured  vapours  of  morindone,  which  condense 
to  red  needles,  whilst  carbon  is  left  behind.  Dissolves  moil  of  vitrioi, 
forming  a  purple  solution,  from  which  water  precipitates,  after  standing 
some  time,  yeUow  flakes  of  a  substance  soluble  in  ammonia  with  violet 
colour,  probably  morindone.  —  J\7jYnc  acid  of  sp.  gr.  1*38  dissolves  it 
with  deep  brown-red  colour ;  the  solution  loses  its  colour  when  heated, 
giving  off  red  vapom*s,  and  does  not  contain  any  oxalic  acid  even 
after  boiling. 

Combinations.  Slightly  soluble  in  cold,  easily  in  boiling  water,  form- 
ing a  yellow  solution  (see  above).  Dissolves  in  aqueous  dUcaUs  with 
orange-red  colour.  —  Precipitates  solutions  of  baryta-j  strontia-,  and 
Hme-aaUs  red ;  solution  of  alum  of  a  reddish  colour.  Sesquickhtide  of 
iron  is  coloured  by  the  alcoholic  solution  of  morindin  deep-brown 
without  precipitation;  with  the  anmioniacal  solution  it  produces  a 
brown  lake.  —  Solutions  of  morindin  precipitate  neutral  acetate  of  lead 
in  scarlet  flakes  which  give  up  colouring  matter  to  water. 

Slightly  soluble  in  cold  absolute,  abundantly  in  boiling  dilute 
alcohol.  Insoluble  in  ether.  —  Dyes  cloth  mordanted  for  Turkey-red  a 
permanent  red-brown. 
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Primary  Nucleus  C**H^ ;  Oxi/gen-nucleus  C*H"0*. 

Mayna-resin. 

Lewt.     Compt  rend.  18,  242;  N.  Ann.  Chm.  Phy8,  10,  874;  abstr. 
Arm.  Fharm,  52,  404. 

The  resin  which  exudes  from  incisions  made  in  the  trunk  of 
Cholophyllum  caloha  or  Ch.  longifoUum,  a  tree  growing  principally  in  the 
American  province  Maynas.    Crystallises  from  boiling  alcohol. 

Properties,  Fine  yellow  prisms  belonging  to  the  oblique  prismatic 
system.  Combinations  of  the  rhombic  prism  u  with  the  perpendicular 
truncation-faces  m  and  t  (Fig.  97),  the  four  octahedral  faces  h,  and  the 
oblique  end-face  /  and  clinodome  a  belonging  thereto  (Fig.  99). 
u\  m—  119°  ;  K  :  a  =  98°  45'  (nearly);  t  : /=  139°  35';  ^  :  w  = 
150°  30'  (De  la  Provostaye).  Sp.  gr.  1-12.  Melts  at  105°  to  a  trans- 
parent glass  which  solidifies  again  at  about  90°. 

licwy. 
mea/n, 

28  0 168    67-20    67*47 

18  H 18    7-20    7-80 

8  O 64    26-60    2628 


C»HW08    260    10000    10000 

Yields,  by  dry  distiUationj  an  empyreumatic  oil,  and  leaves  charcoal. 
—  Slowly  attacked  by  bromine  and  chloiine.  Warm  nitric  acid  of  sp. 
gr.  1'38  decomposes  it,  with  copious  evolution  of  red  vapours  and  for- 
mation of  butyric  and  oxalic  acids,  and  crystals  of  a  substance  which 
is  soluble  in  water  and  does  not  precipitate  lime-salts.  Fuming  nitric 
acid  dissolves  it,  with  violent  reaction ;  water  throws  down  from  the 
solution  a  yellow,  amorphous  acid  soluble  in  alcohol  and  in  ether.  — 
Heated  with  sulphuric  acid  and  bichromate  of  potash,  it  evolves  carbonic 
and  formic  acids. 

Insoluble  in  water,  —  Dissolves  in  oil  of  vitriol  with  fine  red  colour  ; 
water  precipitates  it  unchanged.  —  Readily  soluble  in  ammonia,  and  in 
aqueous  alkalis,  —  Nitrate  of  silver  precipitates  from  the  ammoniacal 
solution  (freed  from  excess  of  ammonia)  a  silver-salt  of  variable 
composition. 

Dissolves  easily  in  alcohol,  ether,  acetic  acid,  and  in  otZs,  hoih  fixed  and 
volatile. 

Oxygen-nucleus  C"H'H)*. 

Physalin. 

C*«H»«0"  =  C*H"0«,0«. 

t)ESSAiaKES  &  Chautam).    N,  J,  Fharm,  21,  24;  i^.  Eepert,  1,  216; 
J,  pi\  Chem.  55,  323, 
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The  bitter  principle  olPhysalia  Alkekengi  {Handbiich,  viii.  Phytochem. 
69). 

Prq>aration,  The  leaves  of  the  plant  are  exhausted  with  cold 
water,  and  the  infusion  is  shaken  for  ten  minutes  with  chloroform,  in  the 
proportion  of  20  grammes  chloroform  to  a  Utre  of  the  liquid.  After 
separation  has  taken  place,  the  aqueous  liquid  is  decanted  and  again 
shaken  with  chloroform  in  the  same  proportion.  The  chloroform  is 
allowed  to  evaporate,  the  residue  dissolved  in  hot  alcohol,  and  the 
solution  shaken  with  animal  charcoal  and  filtered.  The  physalin  is 
precipitated  from  the  filtrate  by  water,  and  washed. 

Light,  white,  or  slightly  yellow  powder,  becoming  electric  when 
rubbed ;  not  crystalline  under  the  microscope.  Taste,  at  first  slight^ 
afterwards  persistently  bitter. 


Dried 
16  H 

in  vacuo. 

168    

16    

80    

r 

..    63-64 
..      606 
..     30-30 

^eaeaignes  &  Chautard. 
ffiean, 

63-67 

6-31 

10  0  

3002 

CWH"OW   

264    

..  10000 

10000 

Becomes  soft  at  180°,  of  a  pasty  consistence  at  190®,  and  at  a 
higher  temperature  is  coloured,  froths  up  and  bums,  without  leaving 
any  residue. 

Dissolves  very  slightly  in  cold,  and  rather  more  freely  in  hot  water. 

—  Very  little  soluble  in  dilute  acids,  with  which  it  does  not  combine. 

—  Dissolves  readily  in  aqueous  ammonia,  and  is  left  unaltered  on 
evaporation. 

An  alcoholic  solution  of  physalin  added  to  ammoniacal  neutral  acetate 
of  lead  throws  down  yellow  flakes,  which,  after  being  washed  and 
dried  in  a  vacuum,  contain  54*34  p.  c.  oxide  of  lead,  and  are  probably 
C»H"0*,3PbO  (oalc.  66-70  p.  c.  PbO). 

Not  precipitated  from  its  alcoholic  solution  by  ammoniacal  tutrate 
of  silver. 

Dissolves  freely  in  alcohol  and  in  chloroform,  slightly  in  ether. 


Gentiogenin. 

Kromayer.     JST.  Br.  Arch.  110,  37. 

Obtained,  together  with  fermentable  sugar,  by  boiling  gentian- 
bitter  with  dilute  acids. 

Gentian-bitter,  dissolved  in  about  4  times  its  weight  of  water,  is 
heated  in  the  water-bath  for  a  quarter  of  an  hour  with  dilute  hydro- 
chloric acid ;  the  product,  when  cold,  is  diluted  with  water,  which 
throws  down  the  gentiogenin  in  yellowish-brown  flakes.  An  addi- 
tional quantity  may  be  obtained  by  boiling  down  the  filtrate,  extracting 
the  residue  with  alcohol,  concentrating  the  alcoholic  extract,  and  pre- 
cipitating with  water.  —  When  gentian-bitter  is  boiled  for  a  longer 
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time  with  dilute  acids,  only  a  small  quantity  of  gentiogenin  is  ob- 
tained, probably  because  the  greater  portion  is  converted  into  a 
substance  soluble  in  water. 

Amorphous,  yellowish-brown  powder,  having  a  bitter  taste.  Per- 
manent in  the  air.    Neutral. 

<st  100**.  Eromayer. 

28  0  168    68-64  6810 

16  H .....     16    606  6-93 

10  O 80    80-30  29-97 

OTH»«0»   ........  264    10000    10000 

Heated  on  platinum-foil,  it  melts  and  bums. — It  reduces  boiling 
ammoniacal  nitrate  of  silver, 

Q^ntiogenin  wluch  has  been  dried  in  the  air,  loses  7*02  p.  c. 
water  at  lOO**  (2  at.  =  6-38  p.  c).  It  dissolves  slightly  in  cold  watery 
and  cakes  together  to  a  resinous  mass  in  boiling  water. 

Soluble  in  strong  mineral  acids  and  in  aqueous  alkalis^  forming 
brown  solutions.  — iJot  decomposed  by  sesquichloride  of  irony  nor  pre- 
cipitated by  lead-salts. 

Easily  soluble  in  alcohol;  moderately  soluble  in  ether-alcohol. 


G-entian-bitter. 

KBOKiLTEiL     Die  Bitterstoffe,     Erlangen  1661,   105.  —  N.  Br,  Arch. 
110,  27. 

Oentianin.  OenHopicrin,  —  The  bitter  principle  of  the  root  of  Oentiana 
lutea  {Handbuchy  viii,  Fhiftochem,  58),  formerly  confounded  with  gentianic 
acid  (p.  178).  Obtained  impure  and  in  the  form  of  extract  by  Bracou 
not  (J.  Pkys.  84,  347),  Du&  {N,  Br.  Arch.  15,  225 ;  Berz.  Jahreshei\ 
19,  552),  Leconte  (/.  Pharm.  23,  467),  Mouchon  {Pharm.  VierUlj.  8, 
133\  and  Leibundgut  (N.  Br.  Arch,  107,  132),  and  in  the  pure  state 
by  Eromayer. 

Preparation.  From  the/rM^  roots :  the  dried  roots  do  not  yield  the  crystalline 
bitter.  The  roots,  washed  with  cold  water  and  cut  into  small  pieces, 
are  exhausted  twice  with  warm  alcohol  of  70° ;  a  tincture  is  thus 
obtained,  from  which  the  greater  part  of  the  alcohol  is  removed  by 
distillation,  and  the  residue  is  reduced  to  -j^th  of  the  root  employed. 
This  is  then  mixed  with  3  volumes  of  water,  and  treated  twice  with 
granulated  animal  charcoal,  which  collects  and  retains  nearly  the  whole 
of  the  gentian-bitter.  The  charcoal  (after  being  washed  with  cold 
water  till  the  water  is  no  longer  coloured)  is  dried  at  a  gentle  heat 
and  boiled  with  alcohol  of  80°  ;  the  alcohoHc  extract  is  again  freed  from 
alcohol  by  distillation;  and  the  residue  is  diluted  with  water,  and  filtered 
to  remove  the  resin  thereby  thrown  down.  The  filtrate  is  now  heated  for 
some  hours  in  a  water-bath  with  levigated  oxide  of  lead ;  the  product  is 
diluted  with  water  and  filtered  hot ;  the  lead  is  removed  by  precipi- 
tating with  hydrosulphuric  acid  and  filtering  the  still  hot  liquid ;  and  tlie 

VOL.  XVI.  "  o 
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pale-brown  filtrate  is  evaporated  to  a  syrup  and  shaken  up  with  ether. 
On  being  left  to  itself  for  a  day,  the  mixture  solidifies  to  a  crystaUiae 
mass,  which  is  pressed,  and  re-crystallised  from  a  small  quantity  of  hot 
water,  with  the  aid  of  a  little  charcoal.  —  A  part  of  the  gentian-bitter 
remains  in  solution  when  the  aqueous  extract  is  heated  with  animal 
charcoal.  To  recover  it,  the  solution  is  precipitated  with  basic  acetate  of 
lead,  filtered,  the  filtrate  freed  from  lead  by  hydrosulphuric  acid,  and 
evaporated  to  a  syrup.  The  syrup  is  dissolved  in  alcohol,  afterwards 
mixed  with  ether  (which  separates  the  sugar),  and  the  ether-alcoholic 
solution  is  concentrated  to  a  syrup.  This  is  then  shaken  up  with  ether, 
and  the  resulting  crystalline  mass  purified  as  above.  —  Six  poimds  of 
fresh  roots  yield  4  grammes  of  gentian-bitter. 

Properties.  Hydrated  crystallised  gentian-bitter  (see  bdow)  is  ren- 
dered anhydrous  by  heating  to  100®.  Melts  at  120 — 125°  to  a  brown 
liquid,  sohdifying,  on  cooling,  to  an  amorphous,  brown  mass,  which 
forms  a  white  powder  when  triturated.  Tast^,  intense  and  pure 
bitter.    Neutral.    Does  not  contain  nitrogen. 


40  C  

30  H 

a<100^ 

240    .... 

30    

....    51-95    .. 
...      6-49    .. 
....    41-56    .. 

Kromayer. 

5203 

6-47 

24  0 

192     .... 

41-60 

C«H»0«  .. 

462     .... 

...  100-00    .. 

10000 

The  correctneBB  of  the  formula  Ib  doubtfol.    (Er.) 

Decompositions.  1.  Heated  on  platinum-foil,  it  turns  brown,  smell- 
ing like  caramel,  and  bums  without  leaving  a  residue.  —  2.  The 
colourless  solution  in  strong  rdtric  acid  turns  brown  when  heated,  and, 
on  addition  of  water,  throws  down  yellow  flakes ;  on  boiling  the  solu- 
tion, oxaHc  acid  is  produced.  —  3.  CHI  of  vitriol  dissolves  gentian-bitter, 
forming  a  colourless  solution,  which,  on  gentle  heating,  assumes  a 
magnificent  carmine-red  colour ;  water  precipitates  it  in  grey  fleJi^es. 
—  4.  Decomposed  by  boiling  with  dilvU  suJpkuric  acid^  or  hydrochloric 
acid,  with  separation  of  yellow  flakes  of  gentiogenin,  and  formation  of 

fermentable  sugar.  The  same  decompoBition  Ib  effected  by  oxalic  and  acetic 
acidfl,  but  not  by  beer-yeaat.  C»H»03*  =  C?^B?«0»o  +  C»3H»Oi2  +  2H0.  From  100 
parts  d^i^entian-bitter,  31*9|  33*8,  and  40*2  parts  sugar  were  obtained  (calo.  38*9 
p.  c.  C^H^O^ —  5.  Gentian-bitter  is  not  altered  by  sesquichloride  of  irony 
and  does  not  throw  down  cuprous  oxide  from  a  solution  of  cupric 
oxide  containing  caustic  potash.  It  reduces  boiling  ammoniacal 
rUtraie  of  silver. 

Combinations.  —  With  Water.  —  Crystallised  Geniian-bitter.  Radiated 
groups  of  colourless  needles,  which,  on  exposure  to  the  air,  become 
covered  with  a  white  crust.  Loses,  on  an  average,  2*56  p.  c.  water  at 
100°,  corresponding  (in  the  uneffloresced  crystafi)  to  H  (calc.  =  2-88 
p  c.  HO),  or  perhaps  2  atoms. 

Dissolves  readily  in  water,  and  crystallises  from  a  syrupy  solution 
on  standing  in  a  warm  place. 

Dissolves  in  cold  aqueous  ammonia,  without  colour ;  in  warm  am- 
monia it  assumes  a  yellow  colour,  which  does  not  disappear  on  the 
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addition  of  adds.  —  Solutions  of  caustic  potash  and  soda  dissolve  it 
with  yellow  colour. 

Soluble  in  cold  alcohol  containing  water ;  in  absolute  alcohol  only 
when  heated.    Insoluble  in  ether. 


Primary  Nucleus  C*H* ;  Oxygen-nucleus  0*H**0*. 

Idchemc  Acid. 

!  cnaPKy  =  c"h«o*,o*. 

SoHNBDEBMAN  &  Enop.    Ann.  Phorm.  55,  149 — 160 ;  J.pr.  Chem.  86, 
117 ;  Pharm.  Centr.  1845,  858. 

lAchenHearic  acid. 

Sources.  In  Cetraria  isUmdica  {Handb.  viii.,  Phytochem.  96)  (Schne- 
derman  &  Elnop).  An  acid  agreeing  in  properties  with  lichenic  acid  is 
found  in  toadstools  (Agaricus  muscartus^  JEtandb.  viii.,  Phytochem.  98) ; 
it  is  precipitated  from  an  alcoholic  solution  of  the  extract  by  water 
(BoUey,  Ann.  Pharm.  86,  50). 

Preparation.  Iceland  moss  is  boiled  for  a  quarter  of  an  hour  in 
alcohol  containing  carbonate  of  potash.  To  the  strained  decoction  an 
excess  of  hydrochloric  acid  is  added,  and  the  whole  is  diluted  with 
4  or  5  volumes  of  water.  The  precipitate  thereby  formed  is  washed 
with  water,  and  afterwards  boiled  three  or  four  tunes  with  alcohol  of 
42  to  45  p.  c.  On  cooling  the  alcoholic  solution,  a  mixture  of  lichenic 
and  cetraric  acids,  with  a  third  substance,  is  separated,  from  which 
the  lichenic  acid  is  taken  up  by  boiling  rock-oil,  and  again  deposited  on 
cooling,  or  more  completely  on  partial  distillation.  Purincation  is 
effected  by  recrystamsing  from  alcohol  with  the  help  of  animal 
charcoal. 

Properties.    Loose,  white  mass,  consisting  of  delicate  crystalline 

laminae  having  a  pearly  lustre.  From  a  solution  in  reiy  dUute  alcohol  it  is 
obtained  in  small  rnombio  tables;    on  oonoentrating  the  solution,  partly  in  oilj 

drops.  —  Inodorous.  Has  a  rancid,  harsh  taste,  not  bitter.  Melts  at 
about  120*^  without  loss  of  weight,  and  solidifies  to  a  ciystalline  mass. 
Not  volatile.    Contains  no  nitrogen. 

Schnederman  &  Koop. 
mean. 

28  C 

24  H 

6  O 

C»Ha<0«    240    100    10000 

The  aboye  is  Strecker's  fonnula  (Ann.  Pharm.  67,  64);  Schnederman  &  Enop 
gire  0»H»0». 

Perfectly  insoluble  in  water. 

The  salts  of  lichenic  acid  are  permanent  in  the  air,  and  are  decom- 
posed by  adds,  with  separation  of  lidienic  acid.  Their  solutions  froth 
up  on  boiling. 

o  2 


168    ...• 

70 

....           0  \J         .... 

....    70-44 

24    .... 

■••*       Xv       •.•• 

....     10-08 

40     •»•• 

•••■        mn3        ••.• 

....     19-48 

196    PRIMARY  NUCLEUS  C«H»;  OXTGEN-NUCLEUS  0»H**Os. 

Ltchenate  of  Ammonia.  —  The  easily  prepared  solution  of  the  acid 
in  warm  aqueous  ammonia  forms,  on  cooling,  a  white,  elastic  jelly, 
seen  under  the  microscope  to  contain  a  quantity  of  long,  extremely 
delicate  crystals.  The  salt,  when  dry,  is  white  and  silky,  and  only 
partially  soluble  in  warm  water,  with  loss  of  ammonia. 

Ltchenate  of  Potash.  —  A  solution  of  the  acid  in  aqueous  carbonate 
of  potash  throws  down,  when  concentrated  by  evaporation,  yellowish 
flakes,  which  are  soluble  in  water,  but  insoluble  in  alkaline  liquids.  If 
the  solution  be  evaporated  to  dryness,  and  the  residue  extracted  with 
boiling  absolute  alcohol,  a  part  of  the  salt  is  obtained,  on  cooling,  as 
an  indistinctly  crystalline  powder;  and  the  remainder,  on  concen- 
trating the  solution,  in  the  form  of  a  syrup.  —  Dissolves  easily  in 
water,  foiming  an  alkaline  liquid,  which  tastes  like  soap,  and  froths 
up  on  boiling. 

Lichenate  of  Soda,  —  Obtained  in  the  same  manner  as  the  potash- 
salt.  A  concentrated  aqueous  solution  throws  down  white  granules 
on  standing. 

lAchenate  of  Baryta.  —  Obtained,  on  precipitating  aqueous  lichenate 
of  soda  with  a  soluble  baryta-salt,  as  a  greyish-white  precipitate, 
which  cakes  together  in  boiling  water. 

JMed  ofwr  the  wettsr-bath.  Sclmedermazi  &  Knop. 

28  0 168     54-63  64'95 

28  H    23     7-48  7-53 

$  0 40     18-34  12-76 

BaO    76-6  24-66  24-76 

0»H»BaO« 307-5  10000    100-00 

Ltchenate  of  Lead.  —  Neutral  acetate  of  lead  precipitates  the 
aqueous  soda-salt  in  white  flakes,  which,  on  boiling  the  liquid,  melt  to 
a  yellow,  semi-fluid  mass.  —  Brittle,  softening  between  the  fingers, 
and  becoming  semi-fluid  at  100°.  Appears  to  undergo  decomposition 
at  100^ 

Schnedermau  &  Knop. 

28  0 168    49-01     4950 

23  H 23    6-71    6-87 

5  0 40    11-67    11-64 

PbO 112    32-61     3209 

0»H»PbO«  343    10000    10000 

Lichenate  of  Silver.  —  Thrown  down,  from  a  solution  of  the  soda- 
salt,  by  nitrate  of  silver,  as  a  greyish-white  precipitate,  turning  violet 
on  exposure  to  light,  and  caking  together  in  boiling  water. — De- 
composes below  100°. 

Air-dried.  Sohnedermaa  k  Knop. 

0»H«0» 281    66-66    6816 

AgO  116     33-45     31-84 

CWH«AgO»...  347    10000    10000 

Licbenic  acid  dissolves  readily  in  alcohol^  in  etlier^  and  in  volatile  and 
fixed  oils. 


OLIYIL.  197 

Oocygen-nucleua  0*H'K)', 

OUviL 

Pelleteeb.    Ann.  Chim.  Phya.  3,  105 ;  J.  Pharm,  2,  336.  —  Ann.  Chm. 

Phya.  51,  196  ;   Schw.  67,  91 ;  Ann.  Pkarm,  6,  31. 
SoBRERO.     N.  J.  Pharm.  3,  286 ;  /.  pr.  Chem.  29, 479.  — Ann.  Pharm. 

54,  67. 

OUvUe, — ^Discovered  by  Pelletier  in  1816. 

Sources.  Occurs,  together  with  resin  and  a  little  benzoic  add,  in 
the  gum  of  the  olive  tree  (Handb.  viii.,  Phytochem.  47)  (Pelletier).  The 
gum  of  this  tree  contains,  besides  olivil,  a  resin  soluble  in  ether  and  in 
hot  alcohol,  a  second  resin  little  soluble  in  ether,  but  easily  soluble  in 
hot  and  cold  alcohol,  and  a  gum  insoluble  in  both  liquids  (Sobrero). 

See  also  Tromsdorff  on  the  resin  of  the  oliye  tree  (N.  Tr.  19,  2,  42). 

By  exhausting  olive  leaves  with  dilute  hydrochloric  acid,  precipi- 
tating the  concentrated  extract  with  ammonia,  dissolving  the  precipitate 
in  dilute  hydrochloric  acid,  and  precipitating  with  magnesia,  Landerer 
{Eepert.  bl^  205)  obtained  a  precipitate  which,  when  treated  with 
alcohol,  yielded  crystals  having  a  bitter,  disagreeable  taste,  insoluble 
in  alcohol,  but  soluble  in  dilute  acids,  without  forming  with  them 
crystallisable  compounds.  Crystals  were  also  obtained  by  treating  an 
alcoholic  extract  of  fresh  olive-leaves  with  dilute  acetic  acid,  precipi- 
tating the  solution  with  neutral  acetate  of  lead,  freeing  the  filtrate 
from  lead  by  means  of  hydrosulphuric  acid,  and  evaporating.  These 
crystals  were  deliquescent,  and  melted  when  heated  in  a  platinum 
spoon,  giving  off  an  aromatic  odour,  and  leaving  a  residue  of  charcoal. 
—  Landerer  (jB^er^.  72,  348)  afterwards  obtained  crystals  from  imripe 
olives,  but  did  not  further  examine  them. 

Preparation.  The  finely  powdered  gum  is  digested  with  ether  to 
remove  the  resin,  and  the  residue  is  boiled  with  alcohol  of  36^.  The 
quickly-filtered  solution  solidifies  to  a  crystalline  mass,  which  is  pun- 
ned by  washing  with  cold  alcohol  and  re-crystallising  from  a  boiling 
alcoholic  solution  (Pelletier,  Sobrero). 

Properties.  Obtained  from  absolute  alcohol  in  anhydrous  crystals,  at 
118  — 120°,  which  melt  to  a  transparent  liquid  without  loss  of  weight. 
The  melted  mass  solidifies,  on  cooling,  to  a  colourless  or  yellowish 
transparent  resin,  which  cracks,  and,  when  powdered,  becomes  electric ; 
heated  to  70°,  it  again  becomes  fluid,  but  crystallises  from  alcohol  in 
its  original  state. — Inodorous,  tastes  bitter-sweet,  somewhat  aromatic. 
Neutral. 

Pused.  Sobrero. 

28  C  168 6315  63-42 

18  H 18    6-7«  6-81 

10  O  80    8006  2977 

O^H'SQw  ....  266    lOOCO    10000 
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Pelletier  found  (in  anhjdroiu  olivil  P)  61*47  p.  o.  C,  and  8'06  H. ;  he  gare  the 
formula  0»H»0*. 

JDecompositions.  OKvil  subjected  to  dry  distillation  melts  and  puffs  up, 
gpiving  off  water  (acetic  acid,  according  to  Pelletier)  and  pyrolivilic  add 
(xiv,  206),  whilst  a  black  pasty  mass,  partially  soluble  in  alcohol,  remains 
behind.  By  prolonged  heating,  other  volatile  products,  differing  from 
pyrolivilic  acid,  are  obtained,  till  at  last  charcoal  remains  (Sobrero).  — 
2.  Bums  with  white  flame,  and  leaves  a  large  (quantity  of  porous  char- 
coal. —  3.  Chlorine,  passed  into  aqueous  olivil,  throws  down  brown 
flakes  containing  chlorine,  which  are  afterwards  decomposed,  with 
evolution  of  carbonic  acid.  —  4.  Oil  of  vitriol  colours  olivil  blood-red, 
and  then  carbonises  it ;  in  a  moderately  dilute  aqueous  solution  of  olivil 
it  precipitates  olivirutin.  —  6.  Dry  olivil  absorbs  hydrochloric  add  gas, 
becoming  transparent  and  green,  and,  on  heating,  is  converted  into 

olivirutin.  From  the  pde-green  solution  in  cold  fuming  hydrochloric  acid,  water 
precipitateB  unchanged  oUyil,  but  afber  heating,  it  separates  oliTirutin.  —  6.  Strong 

nitric  acid  attacks  it  violently,  with  abundant  evolution  of  hyponitric 
acid.  With  nitric  acid  diluted  with  its  own  volume  of  water,  it  forms 
a  deep  red -yellow  solution,  which,  when  heated,  becomes  nearly 
colourless,  evolving  scarcely  any  red  fumes,  but  much  hydrocyanic 
acid,  and  contains,  after  the  reaction,  a  large  quantity  of  oxalic  acid. — 
Very  weak  nitric  acid  colours  aqueous  ouvif  reddish-yellow.  —  7.  A 
solution  of  olivil  in  caustic  potash  assumes  a  yellowisn-green,  after- 
wards a  brown  colour,  more  especially,  as  it  seems,  on  exposure  to  the 
air.  —  8.  Chromic  acid  and  bichromate  of  potash  precipitate  aqueous 
olivil  in  brown  flakes,  which  soon  become  green  and  granulated  No 
gas  is  evolved  in  the  reaction.  The  precipitate,  collected  after  several 
times  boiling  the  solutions,  and  washedjwith  boiling  water  and  alcohol, 
loses,  at  150°,  the  whole  of  its  water,  is  uncrystalHsable,  and  contains 
44-90  p.  c.  C,  4-33  H.,  29*27  0.,  and  21-50  CrK)*,  nearly  corresponding 
to  the  formula  C!*H*«0",Cr»0».  —  9.  Peroxide  of  lead  is  decolorised  by 
boiling  with  aqueous  olivil,  without  evolution  of  gas,  and,  after  some 
days*  boiling,  is  converted  into  a  light  powder  containing  oxide  of  lead 
and  a  resinous  oxidation-product  of  olivil.  — 10.  Aqueous  olivil  colours 
sulphate  of  copper,  on  boiling,  pale-green ;  it  immediately  reduces  gold 
and  sHver-salts  (Sobrero). 

Combinations.  —  With  Water.  —  A.  With  1  at.  Water.  OEvil  crys- 
tallised  from  water  and  dried  in  a  vacuum,  loses,  when  melted,  from 
2-56  to  3-33  p.  c.  water  (1  at.  =  3-27  p.  c.  HO)  (Sobrero). 

Sobrero. 
In  vacuo.  mean. 

28  0 168    61-09    6101 

19  H 19    6-90    708 

11  0 88     8201     81-91 


(?8H"0"»  +  Aq 275     100-00    10000 

B.  With  2  at.  Water.  —  Colourless,  transparent  prisms,  grouped  in 
stars.  They  lose  from  5*95  to  6-17  p.  c.  water  when  fused  (2  at.  s=  6*33 
p.  c.  HO)  (Sobrero). 

C.  Aqueous  solution.  —  Olivil  dissolves  in  water,  especially  when 
hot  (Sobrero),  in  32  parts  boiling  water  (Pelletier).    In  a  quantity  of 


OmVIRUTlN.  199 

water  not  sufiScient  for  complete  solution,  it  melts  at  70°  to  an  oily 
liquid,  solidifying  to  a  crystalline  mass  on  cooling.  It  is  not  altered 
by  prolonged  boiling  with  water.  A  hot  aqueous  solution  of  olivil 
containing  resin,  grows  turbid  on  cooling,  and  becomes  clear  again 
only  after  long  standing,  forming,  at  the  same  time,  a  granular  deposit 
(Sobrero). 

Olivil  crystallises  unchanged  from  dilute  sulphuric  and  hydrochloric 
acids.  —  It  does  not  decompose  alkaline  carbonates  (Sobrero),  but  dis- 
solves in  aqueous  ammonioy  potash,  and  soda  (Pelletier),  and  is  precipi- 
tated unaltered  by  acetic  acid  (Sobrero). 

Lead-compound,  —  Neutral  acetate  of  lead  throws  down  from  aqueous  olivil 
white  flakes,  insoluble  in  acetic  acid  (Pelletier).  When  aqueous  olivil  is  precipi- 
tated by  basic  acetate  of  lead,  salts  containing  from  47*07  to  55*40  p.  c. 
oxide  of  lead  are  obtained,  the  last  of  which  may  perhaps  be  repre- 
sented by  the  formula  C'®H*W*^,3PbO  (calc.  =  55-70  p.  c.  PbO)  (Sobrero). 
—  An  aqueous  solution  of  nitrate  of  lead,  added  to  a  large  excess  of 
aqueous  oHvil  and  anunonia,  throws  down  a  precipitate  containing  a 
smaller  proportion  of  oxide  of  lead,  in  this  case  also,  the  salt  varies  in  com- 
position (Sobrero). 

Sobrero. 
<ti  180**.  mean, 

28  C 168  84-29  34-89 

18  H     18  8-68  3-54 

10  0 80  16-32  16-46 

2  PbO 224  46-71  4561 

C^8HWoio,2PbO 490    100*00    10000 

Olivil  dissolves  in  wood-spirit  and  in  alcohol.  Boiling  alcohol  dissolves 
it  in  all  proportions  j  it  is  thrown  down  from  a  moderate^  dilute  solution  on  cooling 
in  crystals ;  whilst,  from  a  concentrated  and  resinous  solution,  staroh-like  granules 
are  deposited  (Pelletier,  Sobrero). 

It  dissolves  slightly  in  ether^  and  freely  in  strong  acetic  acid,  from 
which  it  is  not  precipitated  by  water.  Soluble,  according  to  Sobrero, 
in  volatile  ajidjxed  oils ;  according  to  Pelletier,  only  hi  small  quantity, 
separating  again  on  cooling. 

Appendix  to  Olivil, 

Olivirutin. 

Sobrero.    Ann.  Pharm.  54,  80. 

Formation  and  Preparation,  1.  When  oil  of  vitriol  is  added  to 
aqueous  olivil,  a  precipitate  is  produced  consisting  first  of  pale,  and 
afterwards  of  dark  red  flakes,  which  dissolve,  on  further  addition  of  oil  of 
vitriol,  and  are  again  precipitated  by  water.  —  2.  Diy  hydrochloric  acid 
gas  is  passed  over  olivil,  and  the  temperature  gradually  raised  to  100", 
whereupon  the  green  substance  first  formed  turns  red,  and  on  washing 
with  water  leaves  olivirutin.  —  3.  OUvil  is  dissolved  in  fuming  hydro- 
chloric acid  and  heated  for  some  time  in  the  water-bath,  when  a  thick, 
dark-red  precipitate  of  olivirutin  is  produced. 

Olivirutin  forms  a  sometimes  rose-red,  sometimes  dark-red  powder, 
varying  slightly  in  colour  and  composition  according  to  the  tempera- 
ture at  which  it  is  produced,  and  the  strength  of  the  acids  employed. 
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By  oU  of  vUrioL      By  hydrochloric  acid, 
mean.  Briyht^red,       Dark-red, 

O  68-60    67-96    6914 

H  6-38    619    6-92 

O  2602    25-85     24*94 


100-00    100-00    100-00 


Differs  ficom  oliril  In  oontaining  a  unaller  proportion  of  the  elements  of  water 
(Sobrero). 

Decomposed  by  heatj  giving  off  the  peculiar  odour  which  is  produced 
by  oliviL 

Insoluble  in  water ;  soluble  in  aqueous  ammonia  with  fine  violet-red 
colour.  —  The  alcoholic  solution  precipitates  basic  acetate  of  lead^  and, 
after  addition  of  ammonia,  likewise  precifHtates  baryta-  and  lime'saUs  ; 
it  precipitates  alcoholic  acetate  of  copper  after  some  time. 

Dissolves  in  alcohol,  and  is  precipitated  from  the  solution  by  water. 


Oxygen-nuckua  C»BPK)**, 

Cyclamiretin. 

Th.  Mabtius.    N.  Bq>ert.  8,  395. 

Produced,  together  with  grape-sugar,  on  boiling  (r^damin  wit 
dilute  acids ;  it  is  thrown  down  as  a  white  granulated  precipitate. 
Besinous.    Easily  soluble  in  alcohol ;  insoluble  in  water  and  ether. 

Olucoaide  of  Cyclamiretin. 

Cydamin. 
C^H»H)»  =  C"H>K)",C»ff\)"? 

Saladin.    J.  chim.  med.  6,  417 ;  Br.  Arch.  31,  245. 

BucHNEB  &  Herbeboeb.    lUpert,  87,  36. 

Db  Luca.  Cimento  6,  225;  Compt.  rend.  44,  723;  N.  J.  Pharm^ 
31,  427;  J.  pr.  Chem.  71,  330;  N.  Br.  Arch.  94,  ^0.— Cimento 
8,  182 ;  Cwnpt.  rend.  47,  295  and  328 ;  N.  J.  Fharm.  34,  353. 

Th.  W.  0.  Mabtius.    N.  Eepert.  8,  388. 

uirtAonthn  (Saladin.) — The  poisonous  constituent  of  the  tuberose 
roots  of  Cyclamm  europcBum{Handb.  viii,  Phytochem.  63).  Occurs  in  small 
quantity  in  the  root  of  Primula  veris,  and  in  still  smaller  quantity  in  the 
roots  of  Limosella  and  AnagalUs  (Saladin). 

Landerer  {Repert.  68,  111)  by  distilling  freshly  bruised  cyclamen- 
roots  with  water,  obtained  a  very  acrid,  nearly  inodorous  distillate, 
which,  when  cooled  to  a  low  temperature,  deposited  needles  having  a 
silky  lustre,  neuti-al,  of  burning  taste,  fusible,  and  perfectly  volatile. 
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Preparation.  1.  The  roots,  ground  to  a  palp,  are  exhausted  with 
cold  water ;  the  filtrate  is  evaporated ;  and  the  extract  exhausted  with 
alcohol,  and  allowed  to  evaporate  spontaneously  (Saladin).  —  2.  The 
roots  are  exhausted  with  alcohol  of  70  p.  c. ;  the  tincture  is  evaporated ; 
and  the  extract  freed  from  wax  by  ether,  and  from  mucous  bitter  sub- 
stance and  salts  by  cold  water.  The  residue  is  dissolved  in  boiling 
water;  the  solution  filtered  and  evaporated;  and  the  extract  is  dissolved 
in  absolute  alcohol.  The  alcoholic  solution  is  again  evaporated,  and  the 
cyclamin  left  behind  is  decolorised  by  solution  in  alcohol  and  treat- 
ment with  animal  charcoal  (Buchner  &  Herberger).  —  3.  The  washed 
and  comminuted  roots  are  digested  in  an  equal  weight  of  alcohol  for 
45  days  in  the  dark ;  the  alcohol  is  decanted ;  and  the  residue  is  pressed, 
and  again  twice  treated  with  alcohol.  The  mixed  tinctures  are  then 
distilled  to  remove  the  alcohol,  and  the  residue  is  dried  in  the  water- 
bath  without  exposure  to  light,  afterwards  re-dissolved  in  alcohol 
and  allowed  to  evaporate  spontaneously.  In  about  40  days,  white 
amorphous  masses  of  cyclamin  separate,  and  may  be  purified  by  wash- 
ing with  cold,  and  dissolving  in  boiling  alcohol,  from  which  they  are 
precipitated  on  cooling  (Luca).  —  4.  The  roots  of  sow-bread,  collected 
in  autumn,  are  slicec^  well  dried,  and  reduced  to  a  coarse  powder,  of 
which  six  pounds  are  placed  in  a  still,  together  with  15  volumes  of 
alcohol  of  sp.  gr.  0*817  to  0-825,  and  allowed  to  stand  over  night.  In 
the  morning,  1^  or  2  volumes  of  the  alcohol  are  distilled  off,  and  when 
the  remainder  in  the  still  has  become  cool,  the  distillate  is  poured  back, 
and  the  process  repeated  twice.  The  whole  is  then,  while  still  warm, 
pressed  in  a  linen  doth,  and  the  solid  portion  treated  afresh  with 

9  volumes  of  alcohol.  The  tinctures  are  mixed  together,  distilled  until 
the  residue  is  reduced  to  6  volumes,  and  the  contents  of  the  still  are 
emptied,  while  warm,  into  a  glass  vessel.     After  standing  from  4  to 

10  weeks,  the  cyclamin  is  separated,  partly  in  the  form  of  a  crust, 
partly  as  powder.  It  is  collected,  wasned  with  cold  alcohol  of  sp.  gr. 
0'817  so  long  as  colouring  matter  is  thereby  removed,  and  crystallised 
from  boiling  alcohol,  with  the  help  of  animal  charcoal.  By  oonoenizating 
the  mothoT'liqiior  and  wash-waters,  a  little  more  may  be  obtained,  the  whole 
amoimting  to  iV^  ^f  ^^  dried  roots  (Martins). 

Properties.  Small,  white  crystals  (Saladin).  White,  amorphous, 
friable  mass,  without  smell  or  lustre,  becoming  brown  on  exposure  to 
light,  and  swelling  up  in  moist  air  from  absorption  of  water  (Luca). 
Perfectly  uncrystallisable  (Martins).  Taste,  very  sharp  (Luca),  and 
especially  harsh  and  bitter  in  the  throat  (Saladin) ;  not  bitter,  but 
extremely  sharp  and  harsh  (Buchner  &  Herberger).  Action  on  the 
organism,  emetic  and  purgative  (Saladin).  Poisonous  to  small  animals 
(Luca  &  Bernard).  (See  N.  Repert  6,  326 ;  8,  452).  Neutral.  —  An 
aqueous  solution  rotates  the  plane  of  a  polarised  ray  slightly  to  the 
left  (Luca). 

Calculation  according  to  Martins  &  Klinger       De  Luca.  Klinger. 

mean,  mean. 

40  C 240     56-60    5454    65-40 

24  H    24    5-66     912     799 

20  0 160    37-74    36-34    36*61 

C»H«0» 424    10000     10000    10000 

The  great  excess  of  hydrogen  in  the  analyses  renders  Ihe  correctness  of  the 
foiinula  vorj'  improbable  (Kr.). 
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Decompositions.  1.  AqneouB  cyclamin  exposed  to  light  in  a  closed 
glass  tube,  gradually  tnrowB  down  a  white,  amorphous  substance, 
which  dissolves  again  when  the  liquid  is  gently  warmed.  On  heating* 
the  solution  more  strongly,  unchanged  cyclamin  is  separated  (Luca). 
In  an  aqueous  or  alcoholic  solution,  cyclamin  is  almost  completely  de- 
composed at  a  temperature  near  the  boiling  point  of  the  liquids 
(Buchner  and  Herberger).  —  2.  Heated  in  a  small  tube,  it  is  car- 
bonised, and  gives  off  acid  vapours  without  subliming  (Buchner  and 
Herberger).  it  is  euily  changed  by  heat,  and  bj  alkalis  and  acids  (Saladin).  — 
8.  An  aqueous  solution  is  nofc  coloured  by  iodine^  or  by  bromine  or 
chlorine^  but  is  curdled  bv  the  two  last  (Luca).  —  4.  It  dissolves  in 
hydrochloric  acidy  and  curdles  when  warmed,  with  formation  of  sugar 
(Luca).  On  boiling  with  dilute  acids,  it  splits  up  into  cydamiretin 
and  grape-sugar : 

0«H»K)»  +  4H0  «  C»HWO«  +  CWHisoa.    (Martins.) 

It  is  not  coloured  either  by  hydrochloric  or  by  hydriodic  acid  (Saladin). 

6.  Oil  of  vitriol  colours  cyclamin  violet  at  first  (Saladin);  yellow,  and 

then  permanent  violet-red ;  it  is  precipitated  from  the  solution  by  water 

(Luca).  The  yiolet  oolonr  does  not  appear  till  the  Uqoid  is  shghtly  warmed ; 
afterwards  carbonisation  takes  phice  (Buchner  &  Herberger.)  —  Q,    Nitric  acid 

converts  it  into  oxalic  acid  (Saladin).  —  7.  Fused  caustic  potash  con- 
verts it  into  a  peculiar  acid,  with  evolution  of  hydrogen  (Luca).  — 
8.  Cyclamin  does  not  undergo  fermentation  with  beei'-yeast^  but  in 
contact  with  synaptase,  at  a  temperature  of  30 — 35°,  it  is  decomposed^ 
with  formation  of  fermentable  sugar  (Luca). 

Combinations.  Cyclamin  is  soluble  in  about  600  parts  of  water 
(Saladin).  Cold  water  converts  it  into  a  transparent,  tough  mass,  and 
afterwards  dissolves  it  easily.  The  solution  froths  like  soap-water, 
becomes  turbid  at  60 — 70°  from  separation  of  coagulated  cyclamin,  and 
clears  again  after  cooling  and  standing  for  several  days  (Luca).  The 
aqueous  solution  is  fluorescent  (Martins).  —  (]lyclamin  dissolves  more 
readily  in  aqueous  acids,  even  in  vegetable  adds,  than  in  water  (Saladin). 
It  is  not  precipitated  from  an  alcoholic  solution  by  ammonia  (Buchner 
&  Herberger),  or  by  metallic  salts  (Saladin).  Dissolves  in  aqueous 
(Ukalis  (Luca).  Aooording  to  Martins,  it  is  insoluble  in  aqaeoos  ■.mwinT^V^  potash, 
and  soda ;  its  aqneons  solution  forms  a  white  precipitate  with  the  neutral  and  basic 
acetates  of  lead,  and  with  nitrate  of  silver,  and  bluisn- white  with  sulphate  of  copper. 

Cyclamin  dissolves  in  wood-spirit  and  in  alcohol.  Soluble  m  acetic 
add  without  separation  on  heating  (Luca).  Soluble,  according  to  Luca, 
insoluble,  according  to  Martins,  in  glycerin.  Insoluble  in  sulphide  of  carbon^ 
chloroform  (Luca),  in  ether,  and  in  oils,  both  fixed  and  volatile.  —  Com- 
pletely precipitated  by  tincture  of  galls  (Saladin,  Luca). 


Carthamin. 

C»ffW*  =  C«BP«0'^0*. 
A.  ScHLiEPER.    Ann.  Pharm.  58,  857. 

8qfflower-red,   Carthamio  acid.  —  The  red  colouring  matter  of  the  petals 
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of  Ccuihanvus  UnctoriuB  (Handb.  yiii,  Phytochem.  68)  examined  some  years 
ago  by  Dufour  {^Ann.  Chim.  48,  283  ;  A.  OehL  3,  481),  and  Dbbereiner 
(^ScftW*  26,  266).     See  the  erroneous  statements  of  Preisser  referred  to  at  page  28, 

vol.  xiT — Occurs  in  safflower  in  quantities  of  from  -^  to  -^  per  cent. 
(Salvetat,  N.  Ann.  Chim.  Phys.  25,  337). 

Preparation,  SaflSower  is  washed  with  pure  water,  or  with  water 
containing  acetic  acid,  so  long  as  yellow  colouring  matter  is  removed, 
and  then  treated  with  cold  alcohol  (which  dissmves  but  Kttle  of  the 
carthamin)  to  remove  a  fatty  substance.  The  residue  is  beaten  to  a 
pulp  with  water  containing  15  p.  c.  crystallised  carbonate  of  soda,  and 
allowed  to  stand  for  some  hours,  after  which  it  is  strained  and  pressed, 
and  the  red  alkaline  liquid  is  nearly  neutralised  with  acetic  acid.  Cotton- 
wool is  then  immersed  in  it,  and  the  carthamin  is  thrown  down  there- 
upon by  repeated  addition  of  acetic  acid,  mitil  the  liquid  is  neutralised. 
The  cotton-wool  is  taken  out  after  24  hours,  washed  with  clean 
water,  and  immersed  for  half-an-hour  in  water  containing  5  p.  c.  crys- 
tallised carbonate  of  soda,  whereby  the  carthamin  is  extracted.  On 
removing  the  cotton,  and  immediately  adding*  to  the  dark,  yellowish- 
red  solution  an  excess  of  citric  acid,  the  carthamin  separates  in  flakes, 
which  are  washed  as  much  as  possible  by  decantation,  and  afterwards 
collected  on  a  filter  and  dissolved  in  strong  alcohol.  By  evaporating, 
first  over  the  water-bath,  and  afterwards  m  a  vacuum,  the  carthamin 
is  thrown  down  in  the  form  of  a  crust,  while  a  product  of  decomposi- 
tion remains  in  the  mother-liquor.  The  concentrated  liquid  is  mixed 
with  3  or  4  volumes  of  water,  the  precipitated  carthamin  washed  till  the 
wash-water  begins  to  exhibit  a  pure  red  colour,  and  then  dried  at  100° 

(Schlieper).      A  similar  method  was  preyiously  employed  by  Dufour  &  Kastner 
(Ann.  Pharm.  12,  246.) 

Properties,  Dark,  brown-red  powder,  with  greenish  iridescence ; 
amorphous,  even  when  highly  magnified.  Dried  in  a  thin  layer  upon 
paper,  it  forms  a  splendid  green  film,  having  a  metallic  lustre. 

Schlieper. 
at  lOO*.  ntean. 

28  0 168    66-76 669 

16  H 16    6-40    5-6 

14  0 112    37-86     87-6 


C?8HW0M   296    10000    100*0 

Contains,  moreorer,  0*3  p.c.  nitrogen. 

Decompositions.  1.  Carthamin  yields  by  dry  distillation,  a  small  quantity 
of  water  and  oil,  with  scarcely  any  gas,  and  leaves  charcoal,  amounting 
to  one-third  of  its  weight  (Dufour).  —  2.  Oloth  dyed  with  safflower  bleaches 
quickly  on  exposure  to  light  and  air  (Dufour),  and  eyen  in  the  dark  at  a  temperature 
of  160"  (Gby  Lussac  &  Thenard).  —  3.  Carthamin  is  decomposed  by  boiling 
in  water  or  alcohol,  with  formation  of  a  reddish-yellow  product,  soluble 
in  water,  which  is  not  rendered  insoluble  by  repeated  solution  and 
evaporation,  and  is  thereby  distinguished  from  safflower-yellow 
(Schlieper).  This  product  of  decomposition  remains  in  solution  when, 
in  the  above  process,  the  concentrated  alcoholic  solution  is  precipitated 
by  water,  and  may  be  obtained,  by  evaporating  the  solution,  as  a 
dark  brown,  hygroscopic  gum.    Its  solution  in  water  containing  acetic 
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acid,  produces,  with  neutral  acetate  of  lead,  a  slight  precipitate  of 
dark  flakes,  and,  after  removing  these,  ammonia  throws  down  a  fine 
orange-yellow  precipitate.  This  contains,  at  100°,  on  an  average 
60*12  p.  c.  oxide  of  lead,  the  remainder  consisting  of  51*24  p.  c.  C., 
4-34  H.,  and  44*42  0.;  represented,  therefore,  by  the  formula 
QMguQie  ^  ^  pijQ^  j^jj^j  produced  from  carthamin  by  absorption  of 

6  at.  0.  and  loss  of  2  at.  water  (Schlieper).  —  4.  Carthamin  heated  with 
sulphurous  acid,  is  dissolved,  forming  a  yellow  liquid.  -—  5.  It  is  not 
separated  from  its  red  solution  in  oil  of  vitriol  by  water.  —  6.  Nitric  add 
precipitates  it  from  an  alkaline  solution ;  in  contact  with  the  acid  the 
precipitate  turns  brown,  and,  on  heating,  is  dissolved  with  yellow  colour. 
—  7.  It  is  not  altered  by  hydrosulphate  of  ammonia.  —  8.  A  solution  of 
carthamin  in  dilute  caustic  potash  becomes  changed,  from  absorption  of 
oxygen,  assuming  a  bright-yellow  colour ;  the  change  takes  place  also 

in  closed  vessels,  but  more  slowly.  An  aqueous  ammoniacal  eolution,  which 
has  become  yellow  by  standingi  is  precipitated  by  acetic  acid  in  brown  flakes,  soluble 
in  alkalis,  precipitable  by  acicu,  and  containing  52'95  p.  c.  C,  5*60  H.,  and  41-45  O., 
corresponding  to  the  formula  O^H'^O^*.  The  acetic  filtrate  giyes,  with  neutral 
acetate  of  lead,  a  second  brown  precipitate,  and  at  last,  on  addition  of  ammonia, 
yellow  flakes  containing  69*88  p.  c.  oxide  of  lead,  the  remainder  consisting  of 
49*20  p.  0.  C,  4*02  H.,  and  46*78  O. :  these  are  formed  from  carthamin  by  absorption 
of  4  at.  oxygen  and  elimination  of  1  at.  water  (0»H»*O»  =  49*12  p.  c.  C,  4*09  H., 
and  46*79  0.).  —  9-  Carthamin  heated  with  aqueous  bichromate  of  potaskj 
is  dissolved,  forming  a  yellow  liquid.  — 10.  Ammomacal  sulphate  of 
copper  throws  down,  from  a  solution  of  carthamin  in  ammonia,  an 
almost  black  precipitate,  containing  cu|xrouB  oxide,  ammonia,  and 
oxidised  carthamin ;  the  filtrate  is  green. 

Carthamin  dissolves  very  slightly  in  water,  forming  a  pale-red 
solution.  It  dissolves  in  alkalis  and  alkaline  carbonates  in  all  propor- 
tions without  neutrahsing  them ;  it  is  soluble  also  in  aqueous  ammonia. 
The  deep  yellowish-red  solutions  are  precipitated  by  acids;  they 

undergo  decomposition  on  standing.  (See  aboye).  D&bereiner  described  a 
compound  of  carthamin  and  soda,  crystallising  in  colourless,  silky  needles,  which 
Schlieper  was  not  able  to  obtain.  —  Carthamin  dissolves  in  baryta-water  to  a 
yellow  hquid,  precjipitated  by  acids ;  it  is  not  precipitated  from  solu- 
tion in  ammonia  by  chloride  of  barium  or  calcium.  The  ammoniacal 
solution  produces,  with  p^otochloride  of  tin,  a  yellowish-brown  precipi- 
tate, soluble  in  acetic  acid ;  it  precipitates  sesquichloride  of  iron  brown- 
red,  and  corrosive  sttblimate  red. 

Cai'thamin  dissolves  in  alcohol,  with  fine  purple  colour;  it  is  in- 
soluble in  ether  (Schliesser).  Insoluble  in  volatile  BJid  Jioced  oils  (Dufour). 
It  dyes  silk,  in  particular,  a  fine  rose-  to  cherry-red  colour,  not  per- 
manent. 


Appendix  to  CarOiamki, 

Safflower-yellow, 

Investigated  by  Beckmann  {Nov.  Comment,  soc.  reg.  Gott.  T.  4, 89) 
and  Dufour.  hlxtracted  from  safflowor  by  water  (p.  203).  The 
acidified  aqueous  solution  is  precipitated  by  neutral  acetate  of  lead ; 
the  white  precipitate  (containing  compounds  of  oxide  of  lead  with 
vegetable  albiunen  and  gum)  is  removed,  and  the  filtrate  neutralised 
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with  ammdnia,  whereby  a  dirty  orange-yellow  pi*ecipitate  is  produced. 
This  iti  decomposed  by  dilute  sulphuric  acid,  and  the  dark-brown  solu- 
tion freed  from  excess  of  the  acid  by  means  of  acetate  of  baryta. 
After  filtration,  the  liquid  is  evaporated  in  a  retort  to  a  syrup,  and  the 
safflower-yellow  extracted  therefrom  by  absolute  alcohol.  The  alco- 
holic solution  is  reduced  to  a  syrup,  out  of  contact  with  air,  and  mixed 
with  water,  whereby  the  oxidised  safflower-yellow  is  precipitated, 
while  the  unchanged  colour  remains  in  solution. 

The  aqueous  solution  is  of  a  deep  brown-yellow  colour,  has  an  acid 
reaction  and  a  bitter  saline  taste.  It  is  easUy  altered  by  standing  or 
warming  in  presence  of  air,  and  throws  down  a  brown  product  soluble 
in  alcohol  —  A  solution  of  the  partially  changed  safflower-yellow  in 
dilute  acetic  acid  precipitates  neutral  acetate  of  lead  in  dirty-brown 
flakes,  which  contain,  at  100°,  29-42  p.  c.  PbO.,  38-42  C,  3-21 H.,  and 
28-95  0.,  corresponding  to  the  formula  C»*H»>0»,PbO.  The  filtrate  is 
precipitated  by  ammonia  in  dark-yellow  flakes  of  a  compound  of  the 
unchanged  yellow  with '  oxide  of  lead  containing  63*58  p.  c.  PbO., 
17*85  0.,  1*92  H.,  and  16*85  0.,  and  represented  by  the  formula 
C"ff^*°,3PbO.  Hence  it  appears  that  in  the  decomposition  oxygen 
is  absorbed  and  water  eliminated  (Schlieper,  Ann.  Fharm.  58,  358). 


Ojo/gen-nucleus  C^ff  *0". 

Garminic  Acid. 

C«ff*0"  =  C»H?H)»  0*. 

Pelletier  k  Caventou.    Ann.  Chim.  Phys.  8,  255 ;  J.  Pharm.  4,  193. 

John.     C?iem,  Schrifien  4,  218. 

Arppe.     Ann.  Pharm.  55,  101. 

Warren  de  la  Rub.    Ann.  Pharm.   64,  1 ;   Phil.  Mag.  J.  31,  471 ; 

Mem.  Chem.  Soc.  3,  454. 
ScHUTZENBERGER.     Compt.  rend,  46,  47  ;  J,  pr,  Chem.  74,  444  ;  Chem. 

Centr.  1858,  943 ;  in  detail  N.  Ann.  Chim.  Phys.  54,  52. 


CamUnmm.    Cochinedl-red.     Coccusroth.    KarminHoff,    Principally  investigated 
Warren  de  la  Bue.     PreiBser^s  results  (see  :  ~ 

pr,  Chem,  82, 160 ;  Schutzenberger's,  below. 


by  Warren  de  la  Bue.  _  Preisser^s  results  (see  xr,  28)  are  given  Eev,  scient.  16,  53  ; 
J.pr, 


Sources.  In  the  various  kinds  of  coccus  which  yield  cochineal. — 
According  to  Lassaigne  (Ann.  Chim.  Phys.  12,  102),  the  red  of  the  so- 
called  kermes  {Coccus  Ilicis)  is  identical  with  that  of  cochineal ;  and, 
according  to  (^melin  (Ed.  3,  664)  probably  also  the  red  of  stick-lac 
{Coccus  ficus)  investigated  by  Funke  {A.  Tr.  18)  and  by  John  {Chem. 
Schriften^  5,  15).  —  According  to  Bellhomme  {Compt.  rend.  43,  382),  the 
blossom  of  Monarda  didyma  contains  canninic  acid. 

Ptq^aratum.  Cochineal  is  boiled  in  40  parts  of  water  for  20  minutes ; 
and  the  decoction,  after  being  strained  and  left  to  itself  for  three-quarters 
of  an  hour,  is  decanted  from  the  sediment  and  precipitated  by  an  aqueous 
solution  of  neutral  acetate  of  lead,  to  which  a  quantity  of  strong  acetic 
add  equal  to  ^th  the  weight  of  the  crystals,  has  been  previously  added. 
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is  removed,  and  the  mother-liquor  is  diluted,  and  precipitated  by  neutral 
acetate  of  lead.  The  precipitate  is  washed  with  hot  water,  and  de- 
composed, either  with  sulphuric  acid  in  just  sufficient  quantity,  or  with 
hydrosulphuric  acid,  after  which  the  precipitation  and  decomposition 
are  repeated  two  or  three  times.  On  evaporating  the  liquid,  a  fine  red 
mass  is  obtained,  free  from  nitrogen  and  ash,  and  containing,  at  130", 
on  an  average,  62'20p.  c.  C,  and  4*17  H.  When  treated  with  aqueous 
ammonia,  it  forms  carminamide  (see  below).  —  2.  In  the  prepara- 
tion of  carminic  acid,  according  to  1,  the  nitrogenous  substances  may 
be  more  quickly  removed  by  fractionating  the  lead-precipitate ;  but  the 
product  so  obtained  has  an  anomalous  composition,  and  cannot  be 
obtained  with  constant  propoitions  of  carbon  and  hydrogen,  even 
by  repeated  precipitation  with  neutral  acetate  of  leaid,  and  decom- 
position with  hydrosulphuric  acid.  It  contains,  at  ISO*',  from  47*94  to 
52*19  p.  c.  C,  and  from  3'93  to  4*5  H.  —  A  mixture  of  these  acids, 
dissolved  in  a  small  Quantity  of  absolute  alcohol,  throws  down,  on 
addition  of  ether,  a  red-brown  precipitate  fwhich  De  la  Bue's  carminic  acid 
in  a  pure  state  does  not.  Kr.),  after  the  removal  of  which,  the  addition  of 
5  or  6  vohunes  of  ether  produces  a  precipitate  of  fine  red  flakes.  On 
evaporating  the  slightly  coloured  ether-alcoholic  filtrate,  it  solidifies 
to  a  mixture  of  red  needles  and  crystalline  grains,  the  former  of  which 
remain  undissolved  when  treated  with  boilmg  ether,  while  the  latter 
crystallise  from  the  slowly  evaporated  ethereal  solution.  The  needles 
contain  49*08  p.  c.  C,  and  4*29  H.,  corresponding  to  the  formula 
C^HK)'*  -h  HO;  the  grains,  after  drying  at  130®,  whereby  a  large 
quantity  of  water  is  driven  off,  contain  55*03  p.  c.  C,  and  4*18  H.,  the 
proportions  required  by  the  formula  C^HK)^®,  or  C"H*°0".  By  eva- 
porating the  ethereal  solutions,  other  crystals  were  obtained|  containing 
47*32  p.  c.  C,  3*85  H.,  and  48*96  C,  3*89  H.  —  Schutzenberger  ob- 
tained also  a  soda-salt,  crystallising  in  laminsB ;  precipitated  from  a 
concentrated  aqueous  solution  by  alcohol,  it  contained,  at  100°,  35*9 
p.  c.  C,  3*4  H.,  and  21*2  NaO,  corresponding  to  the  formula  C^H^O", 
2NaO,3Aq.  He  obtained  further,  a  carminamide  and  a  carminate  of 
ethyl  (see  below).  —  The  carminic  acids  of  Schutzenberger  are  de- 
colorised by  passing  hydrosulphuric  acid  into  their  solutions,  and  re- 
cover their  colour  on  exposure  to  the  air. 

Carmnamidef —  Schiitzenberger's  carminic  acid  (prepared  by  method  l) 
dissolved  in  water  containing  ammonia,  and  set  aside  for  twenty-four 
hours  or  longer  at  a  temperature  of  30°,  becomes  altered  in  its  be- 
haviour with  protochloride  of  tin,  and  leaves,  on  evaporation  over  the 
water-bath,  a  fine,  violet-black,  friable  residue,  which  is  soluble  in 
water  in  all  proportions,  and  dissolves  also  in  alcohol,  and  shghtly  in 
ether.  It  evolves  ammonia  when  boiled  with  caustic  potash,  and 
forms  with  oil  of  vitriol  a  clear  brown  solution,  which,  if  d^uted 
immediately  with  water,  is  precipitated  violet,  but  afterwards  brown 
(Schiitzenberger).  It  dissolves  in  water  in  all  proportions,  in  alcohol, 
and  sparingly  in  ether. 

Schutzenberger. 
Preliminary  calculaHon,  mean  at  130^. 

42  C    252  ....  62-72  ....  62*81 

2  N    28  ....  6-85  ....  622 

22  H   22  ....  4-60  ....  4*57 

22  O    176  ....  36-83  ....  3640 

C«ir»H220a  478    ....  100-00    ....  10000 
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Carmtnate  of  Ethyl  f  —  On  heating  alcoholic  caiminic  acid  with 
hydrochloric  acid,  two  products  are  formed,  resembling  each  other 
in  some  respects,  but  possessing  different  degrees  of  solubility  in 
alcohol.  —  When  a  mixture  of  carminate  of  soda  and  iodide  of  ethyl 
is  heated  to  125°  for  several  hours  in  a  sealed  tube,  iodide  of  sodium  is 
formed,  together  with  a  red  substance  insoluble  in  water,  which 
when  pmified  by  repeated  solution  in  alcohol  and  precipitation  by 
water,  contains,  on  an  average,  59*03  p.  c.  C.  and  5*29  H. ;  it  dissolves 
in  aqueous  alkalis,  co1qui*s  fabrics  like  cochineal,  and  appears  to  b3 
the  ethylic  ether  of  carminic  acid  C"HK)^®  (Schutzenberger). 


Primary  Nucleus  C^H"'. 

Methal. 
CPn«0»  =  C"H»  HH)«. 

Not  known  in  the  pure  state.  According  to  experiments  cited  on 
page  43,  vol.  xv,  it  is  to  be  supposed  that  methal  exists  in  combina- 
tion with  a  fatty  acid  in  spermaceti  (Heintz). 

Myristic  Acid. 

C»H«80*  =  C"H«  0*. 

L.  Playfair.     Ann.  Pharm.  37,  163 ;   Phil.  Mag.  J.  18,  102. 
IIeintz.     Pogg.  87,  267 ;  J.  pr.   Chem.  57,  30 ;    Pharm.   Gentr.  1852, 

583 ;  Chem.   Gaz.   1852,   321 ;  N.  Ann.  Chim.  Phys.  37,  361 ;  Lieb. 

Kopp's  Jahresb.  1852,  503.  —  Pog^.  90,  137  ;  Ann.  Phaj-m.  80.  300 ; 

/.  pr.   Chem.  60,  301 ;  Chem.    Gaz.  1853,  441 ;  N.  J.  Pharm.  25, 

71;  Lieb.    Kopp's  Jahresb.  1853,  447.— Po^y.   92,  429   and  588; 

Ann.  Pharm.  92,  291 ;  J.  pr.  Chem.  62,  349  and  482 ;  63,  162 ; 

Pharm.    Centr.   1854,   585;    Phil.   Mag.    [4]   9,   74;    Lieb.  Kopp's 

Jahresb.   1854,   456.  —  Summary    of  the  results:    J.  pr.    Chem. 

66,  1. 
UiucooHEA.     Ann.  Pharm.  91,  369  ;  abstr.  J.pr.  Chem.  64,47;  Pharm. 

Centr.  1854,  942  ;  Lieb.  Kopp's  Jahresb.  1854,  463. 
ScHUPPE.     Ann.  Pharm.  105,  1 ;  abstr.  J.  pr.  Chem.  73,  275 ;  Chein. 

Centr.  1858,  279 ;  N.  Ann.  Chim.  Phys.  52,  496. 
OuDEMANNS.    J.  pr.  Chem.  81,  356  and  367 ;  Chem.  Centr.  1861,  184 

and  192  ;  Rep.  Chim,  pure  2,  390. 

Myristidc  add,    Myristonic  acid. — Discovered  by  Playfair,    and   ob- 
tained pure  by  Heintz. 

Occurrence.  1.  As  Myristin.  In  the  nutmeg-butter  of  Myrisiica 
moschata  {Handb.  viii.  Phytochem.  43)  (Plajrfair) ;  in  the  otoba-fat  of 
Myristica  Otoba^  which  seems  to  contain  also  oleic,  but  no  third  acid 
(Uricochea).  In  dika-bread  (xv.  44)  amounting  to  more  than  one- 
half  of  the  fatty  acids  contained  therein  (Oudemanns).  —  It  occurs  in 

VOL.  XVI.  p 
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Bmall  quantity,  together  with  many  other  fatty  acids  (xv.  44),  in 
cocoa-nut  oil  (Gorgey,  Ann.  Phmm.  G6,  314  ;  Oudcmanns)  ;  in  common 
butter  (Heintz) ;  in  croton  oil  (Schlippe). — 2.  In  combination  with  ethal 
or  an  analogous  body  in  spermaceti  (Heintz).  Conoerning  the  oocorrance  of 
mjristio  acid,  see  further,  under  palmitic  acid  (O^H^^O*),  where  the  &tty  adds  are 
mentioned,  which  were  formerly  described  as  independent  bodies,  but  which,  accord' 
ing  to  the  investigations  of  Heintz,  must  be  considered  as  mixtures. 

Formation.  By  heating  ethal  with  potash-lime  (Heintz,  Scharling). 
In  so  far  as  the  same  substance  contains  methal  (p  209)  see  also  xiv,  44. 

Preparation,  Spermaceti  yields  only  a  small  quantity  of  pure  myristic  acid  ; 
tlie  method  given  here  and  xv.  45  serves  however,  in  general,  for  the  separation  of 
the  acids  obtained  from  fatty  bodies.  —  From  Spermaceti.  When  the  fatty 
acids  obtained,  together  with  ethal,  by  the  saponification  of  sper- 
maceti according  to  xv.  48,  are  dissolved  in  alcohol,  in  the  manner 
there  described,  a  mixture  of  palmitic  and  stearic  acids  crystallises  on 
cooling,  while  a  portion  of  both  these,  and  the  whole  of  the  myristic 
and  lauric  acids  (xv.  43)  remain  in  solution.  —  By  fractional  precipita- 
tion (at  last,  in  presence  of  excess  of  ammonia)  the  alcoholic  solution 
is  again  divided  into  two  parts — the  stearic,  palmitic,  and  a  portion  of 
the  myristic  acid  being  thrown  down  as  magnesia-salts,  the  lauric 
acid  and  the  rest  of  the  myristic  acid  remaining  in  solution. 

Treatment  of  the  precipitated  Magnesia-salts.  —  The  magnesia  is 
separated  from  the  fatty  acids  by  boiling  them  with  dilute  hydro- 
chloric acid ;  the  melting-point  of  each  portion  of  acid  so  obtained  is 
determined ;  and  those  portions  which  melt  at  nearly  the  same 
temperature,  and  do  not  differ  essentially  in  their  mode  of  solidify- 
ing, are  mixed  together.  When,  now,  the  mixture  of  acids  is 
repeatedly  crystallised  from  alcohol,  and  the  melting-point  of  the 
crystallising  portion  determined  every  time,  several  successive  crops  of 
crystals  are  obtained  from  each  mixture ;  and  these  are  to  be  considered 
pure  :  1.  When  their  melting  point  remains  the  same  after  repeated 
crystallisations ;  2.  When  they  solidify,  on  cooling,  in  crystalline 
scales ;  and  3.  When  on  fractional  precipitation  of  their  alcoholic 
solutions  with  acetate  of  magnesia,  portions  having  one  and  the  same 
melting  point  are  obtained.  The  several  portions  of  the  same  acid 
show  also,  when  pure,  the  same  melting-point  after  being  mixed  to- 
gether as  when  separate.  Sometimes,  especially  in  the  preparation 
of  myristic  acid,  it  is  necessary  to  subject  the  single  crystallisations 
afresh  to  fractional  precipitation,  and  to  repeat  the  above  treatment 
and  examination  of  the  magnesia-salts  thus  obtained  (Heintz). 

In  this  way  Heintz  obtained,  by  the  first  precipitation  with  acetate 
of  magnesia,  nineteen  magnesia-salts,  from  each  of  which  he  sepa- 
rated the  acids.  He  mixed  together  the  first  six  portions  of  aci(l^  the 
melting-points  of  which  varied  from  42*7°  to  45°,  allowed  them  to 
separate  from  alcohol,  and  repeated  the  crystallisation  fourteen  times  ; 
but  even  the  last  crystallisation  proved  to  be  a  mixture  of  palmitic  and 
stearic  acids,  and  in  no  case  was  a  pure  acid  obtained.  By  precipi- 
tating the  mother-liquor  from  the  first  nine  crystallisations  in  seven 
portions  with  acetate  of  magnesia,  he  succeeded  in  obtaining,  from 
the  first,  second,  and  third  portions,  after  eight  or  nine  times  repeated 
crystallisation,  pure,  or  nearly  pm*e,  palmitic  acid.    The  fourth  and 
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fifth  portions  yielded  by  seven  times  repeated,  the  sixth  and  seventh 
by  three  times  repeated  crystalhsation,  myristic  acid  melting  at  53'7^, 
which  showed  the  above  signs  of  purity.  Of  the  remaining  acids  of 
the  nineteen  magnesia-salts,  the  seventh  and  eighth  portions  did  not  yield 
a  pure  acid  by  repeated  crystallisation,  but  were  recognised  as  mixtures 
of  palmitic  and  myristic  acids.  The  9-17 th  portions  were  mixed 
together.  The  part  which  first  separated  from  an  alcohohc  solution 
did  not  yield  a  pure  acid  on  repeated  crystallisation ;  after  returning  it 
to  the  mother-liquor,  therefore,  a  portion  of  the  acids  present  was  pre- 
cipitated by  the  addition  of  a  httle  acetate  of  baryta.  The  filtrate 
mixed  with  water  deposited,  in  the  cold,  crystals  melting  at  63*8°, 
which,  on  recrystallisation,  yielded  pure  myristic  acid.  The  acid  sepa- 
rated from  the  eighteenth  and  nineteenth  portions  proved,  after  three 
crystallisations,  to  be  also  myristic  acid  (lleintz,  Pogg.  92,  429). 

To  prepare  myristic  acid  from  common  butter^  Heintz  proposes  the 
following  method: — The  mixture  of  acids  obtained  by  saponifying 
butter  and  decomposing  the  soap,  is  freed  from  volatile  acids  by  boiling 
with  water,  and  from  oleic  acid  by  treating  the  lead-salt  with  ether, 
and  afterwards  dissolved  iu  alcohol  and  allowed  to  crystaUise.  After 
removing  by  recrystallisation  as  much  of  the  acid  present  as  can  be 
obtained  with  a  melting-point  of  56°  or  57°  (containing  palmitic  and 
stearic  acids),  the  collected  alcoholic  mother-fiquors  are  subjected  to 
fractional  precipitation  with  acetate  of  magnesia :  the  myristic  acid  is 
then  thrown  down  in  ,the  last  portions  of  the  precipitate,  and  may  bo 
obtained  therefrom  by  recrystalKsation,  removing,  if  necessary,  the 
substances  at  first  precipitable  by  ^acetate  of  baryta  (Heintz).  —  The 
acids  obtained  by  the  saponification  of  dika-f  at  yield  myristic  acid  on 
repeated  crystallisation  from  alcohol,  while  a  second  portion  of  the 
acid,  together  with  lauric  acid,  remains  in  solution.  This  latter  portion 
may  be  recovered  by  precipitating  the  solution  in  several  parts  with 
acetate  of  magnesia,  separating  the  magnesia,  and  crystallising  the 
separate  portions  of  acid  until  the  melting-point  rises  to  53*8° 
(Oudemanns). 

Playfair  saponifies  the  myristin  of  nutmeg-butter  with  strong 
caustic  potash;  washes  the  soap  repeatedly  with  solution  of  com- 
mon salt ;  and  afterwards  decomposes  the  hot  aqueous  solution 
with  hydrochloric  acid.  The  acid,  which  separates  as  a  colourless  oil, 
solidifjdng  on  cooling,  when  freed  from  all  traces  of  hydrochloric  acid 
by  washing  with  water,  yields,  by  repeated  crystallisation  from  alcohol, 
Playf air's  myristic  acid  having  a  melting-point  of  49*8°.  (Impure, 
therefore,  and  contaminated  with  an  acid  containing  a  smaller  proportion  of  carbon : 
Heintz,)  —  By  saponifying  otoba-f at,  acids  are  obtained,  from  an 
alcoholic  solution  of  which,  acetate  of  magnesia  precipitates  only,  or 
chiefly,  myristic  acid,  while  oleic  acid  remains  in  solution  (Uricochea). 

Properties,  White,  shining  crystalline  laminsB,  resembhng  pal- 
mitic acid ;  they  melt  at  53*8°,  and  solidify  on  cooling  in  crystalline 
scales  (Heintz).    It  has  an  acid  reaction. 

Calculation, 

28  C  168  73-68 

28  H  28  12-28 

4  O  32  1404 

CJ8H-»0* 228  100-00 

V  2 
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Plsjiair.  Heintz.         Uric5chea.         Schlippe.    Oudemanns. 

28  C  7305    73-34  7310    73*82    7362 

28  H  12-24    12-27  1234    1241     12*44 

4  O  14-71     14-39  14*66     13*77    13*94 

C«II»04 XOOOO    10000    10000    100*00     10000 

In  tlio  aiialrsis  mean  numbers  are  giyen.  — Pohl  (Wten,  Akad.  JBer.  10,  4S5) 
ooDBiders  C^H^O^  the  correct  formula. 

Decompositions.  Subjected  to  dry  distillation^  it  is  partly  decomposed 
and  pai*tly  volatilised  imaltered.     ^o  sebacic  acid  results  therefirom(Plajfair). 

On  boiling'  with  7iitric  acid^  a  part  is  converted  into  soluble  products, 
with  evolution  of  red  vapours,  the  remaining  undissolved  portion 
behaving  like  unchanged  myristic  acid  (Playfair).  By  the  dry  distil- 
lation of  the  lime-salt,  myristone  is  produced  (Overbeck).  A  mixture 
of  myristate  and  formate  of  lime  yields  a  repulsive-smelling  oil,  which 
deposits  a  sroall  quantity  of  a  sohd  product.  This  last,  purified  by- 
re-crystallization, forms  small,  white,  crystalline  scales,  containing  a 
larger  proportion  of  carbon  and  hydrogen  than  would  be  contained  in 
myristic  aldehyde  (Limpricht,  Ann,  Fharm.^  97,  371).  —  Myristate  of 
potash  heated  with  chloro-phosphoric  acidj  yields  myristic  anhydride  ; 
with  chloride  of  benzoyl,  benzo-  myristic  anhydride  (Chiozza  &  Malerba). 

Combinations,  Myristic  acid  is  perfectly  insoluble  in  water.  •  Witl\ 
bases  it  forms  the  myristates  (C*fl''MO*).  The  mvristates  of  the  aUudi^ 
are  not  decomposed  by  water,  with  formation  of  acid  salts  (Playfair). 

Myristate  of  Potash.  Myristic  acid  is  digested  with  concentrated 
aqueous  carbonate  of  potash,  the  product  evaporated  to  dryness,  and 
the  myristate  of  potash  extracted  by  absolute  alcohol.  —  "White,  crys- 
talline soap,  easily  soluble  in  water  and  in  alcohol,  insoluble  in  ether 
(Playfair). 

Playfair. 
mean. 


28  0 

168     .... 
27     .... 
24 

47-2  .... 

....    6311    

....    10-14    

....      9-02    

....    17-73    

..    63*20 

27  H 

8  O 

..     10*16 
9*26 

KO 

..    17*89 

266-2  .... 

....  10000     

..  10000 

Myristate  of  Soda,  A  boiling  aqueous  solution  of  carbonate  of  soda, 
quite  free  from  sulphate  and  chloride,  is  added  in  excess  to  boiling 
alcoholic  myristic  add,  and  the  mixture  evaporated  completely  to  dry- 
ness in  the  water-bath.  The  residue  is  then  extracted  with  boiling 
absolute  alcohol,  and  filtered  boiling  hot.  The  filtrate,  which  solidifies 
to  a  jelly  on  cooling,  is  Hquefied  by  warming,  and  mixed  with  water  in 
the  proportion  of  one-eighth  of  the  alcohol  employed,  whereby  a  mother- 
liquor  is  formed,  which  takes  up  any  foreign  soJts  present.  On  again 
solidifying,  the  salt  is  collected  on  linen  and  strongly  pressed  (Ileintz). 

Myristate  of  Baryta,  Obtained  from  chloride  of  barium  and  myristate 
of  potash  by  double  decomposition  (Playfair).  Ileintz  precipitates  hot 
alcoholic  myristic  acid  with  a  hot  concentrated  aqueous  solution  of 
acetate  of  baryta,  and  washes  the  precipitate  with  weak  alcohol  and 
hot  water.     Oudemanns  precipitates  an  alcoholic  solution  of  the  acid 


MYRISTIC  ACID.  213 

with  chloride  of  barium. — Yery  h'ght,  white,  crystalline  powder,  con- 
sisting of  microscopic,  thin  laminae,  having  apearly  lustre.  —  Decom- 
poses before  melting.  Dissolves  very  slightly  in  water  and  in  alcohol 
(Heintz,  Playfair). 


28  0  

168     ....    66-86 

PlaviWir.        Heintz. 

....    5S-21    ....    66-92 
....      8-94    ....      910 
....       o'92     ....       8-33 
..«    25-93     ....    25-66 

Oudemanns. 

27  H  

3  O  

27     ....      914 

24     ....      812 

.... 

BaO 

76'5  ....    25-89 

....    26-34 

CWH?7BaO«    

296-6  ....  100-00 

lOOW    ....  100-00 

•••• 

Myristate  of  Magnesia.  Myristic  acid,  to  which  ammonia  and  sal- 
ammoniac  have  been  added,  is  precipitated  by  sulphate  of  magnesia, 
and  the  precipitate  washed  with  water.  —  Very  light  powder,  consist- 
ing of  microscopic  needles.  Becomes  transparent  at  140°,  semi-fluid 
at  IdO'',  and  is  decomposed  at  a  higher  temperature.  The  salt  dried 
in  the  air  contains  9'54  p.  c.  water  (3  at.alO-16  p.  c.  HO)  (Heintz). 

Heintz. 
At  140*.  mean, 

28  C 168    70-29  6999 

27  H 27    11-30  11-27 

3  O 24    1004  10-38 

MgO    20    8-37  8-36 

C»H»7MgCH    239 100-00    100-00 

Myristate  of  Lead, — The  soda-salt,  dissolved  in  weak  alcohol,  is  thrown 
down  by  nitrate  of  lead,  and  the  precipitate  washed  with  alcohol  and 
with  water.  —  White,  loose,  amorphous  powder,  which  melts  to  a 
colomless  liquid  at  110  — 120'',  and  soUdmes,  on  cooling,  to  a  white, 
opaque,  amorphous  mass  (Heintz). 

Heintz. 

28  C 168  60-82  6066 

27  H 27  8-16  816 

4  O 32  9-68  9-96 

Pb    104  31-34  31-24 

(PH=TPbO*  331     100-00    10000 

Aceto-myristcUe  of  Lead,  On  heating  myristin  with  basic  acetate  of 
lead  for  several  days,  a  heavy,  white  powder,  insoluble  in  water,  is 
produced,  containing  myristic  and  acetic  acids.  —  Contains  40*91  p.  c. 
C,  6*65  n.,  6*86  0.,  and  45*58  PbO.,  corresponding  to  the  formula 
4C»H"PbO*  +  C^H»,PbO*  (Playfair). 

Myristate  of  Copper.  —  Precipitated  from  the  soda-salt  by  sulphate 
of  copper.  — feluish-green,  very  light  and  loose  powder,  consisting  of 
microscopic  needles.  Becomes  deeper-coloured  when  heated  above 
100°,  and  cakes  together  without  melting  (Heintz). 

Heintz. 

28  0  168  64-97  6479 

27  H 27  10-44  1046 

8  O w»..*.«i.  24  ........  9-28  ........  9*37 

CuO 40  16-81 16-38 

Q^H^CuO*  ....  259    10000    ,.«...,  100-00 
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Myristate  of  Silver^  —  Obtained,  by  double  decomposition,  from  the 
soda-salt  and  nitrate  of  silver.  —  White,  light,  amorphous  powder, 
turning  slightly  g^ey  when  exposed  to  light.  —  Decomposes  above 
100°,  without  melting  (Heintz).  Dissolves  in  aqueous  ammonia,  *nd 
forms,  by  spontaneous  evaporation,  large  transparent  crystals 
(Playfair). 

Playfair.  Heintz. 
mean. 

28  0 168    5016    4882    4982 

27  H    27    806     798    803 

4  0 82     9-54    10-92     993 

A%  108     32-24 32-28    82-22 


0»H27AgO* 38B    10000    100*00 


10000 


Myristic  acid  dissolves  easily  in  hot  alcohol^  crystallising  on  cooling. 
It  is  easily  soluble  in  ether  (Playfair). 

With  Laurie  acid  (xiv.  43).  —  As  in  general,  on  melting  together 
two  or  three  fatty  acids,  a  mixture  is  produced  having  a  melting-point 
below  that  of  the  most  difficultly  fusible  constituent,  and  in  certain 
proportions  below  that  of  either  of  the  acids  separately,  so  when  lauric 
acid  is  added  to  myristic  acid,  the  melting  point  of  the  latter  is  lowered, 
until,  when  the  lauric  acid  forms  40  p.  c.  or  more  of  the  mixture,  the 
melting-point  lies  below  that  of  either  constituent.  Most  of  the 
mixtures  thus  obtained  differ  in  their  mode  of  solidifying  from  the 
pure  acids  (Heintz). 


Table  of  ike  MeUvng-jpointfjof  Mixtures  of  Laurie  and  Myristic  Adds,  according 

to  Heintz  .•— 


A  mixture  of— 

Solidifies 
at 

Myrifltio 
acid. 

Laurio 
acid. 

Melts  at 

Mode  of  Solidifying. 

90 

10 

61 -S** 

47 -a* 

Crystalline  scales. 

80 

20 

49 -O^ 

44 -e* 

Very  fine  crystals,  not  distingoisli- 
able  as  either  needles  or  scales. 

70 

30 

46  •7* 

89* 

Ditto                   ditto 

60 

40 

43« 

39'* 

Uncrystallised,  with  isolated 
lustrous  spots. 

60 

60 

87  ^^ 

86  •7» 

Large  crystalline  laminss. 

40 

60 

36-7' 

83  ^'^ 

UncrystAllised,  with,  isolated  lus- 
trous spots. 

80 

70 

35 -P 

32  •3'' 

Uncrystallised,  wavy 

20 

80 

88 -e^* 

33" 

Ditto            ditto 

10 

.-  m 

41 -S" 

86'' 

Crystalline  needles. 
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Conjugated  Compounds  of  Mynstic  Acid, 

Myristate  of  Ethyl. 

C«H»0*  =  C«H"0*,C*H»0. 

Playtaie.    Ann.  Pharm,  37,  157- 
IIeintz.    Pogg.  92,  447. 

Myristic  Ether.  —  Dry  hydrochloric  acid  gas  is  passed  into  a  hot 
solution  of  myristic  acid  in  absolute  alcohol,  and  the  oil  which  sepa- 
rates on  cooling,  is  washed  repeatedly  with  cold,  and  afterwards 
dissolved  in  a  small  quantity  of  warm  alcohol.  The  layer  of  oil  again 
formed  on  cooling,  after  being  separated  from  the  alcohol  and  cooled, 
deposits  large,  hard,  very  easily  fusible  crystals,  from  which  the 
mother-liquor  is  decanted  (Heintz).  —  The  sp.  gr.  of  hquid  myristic 
ether  is  0*864:  (Playfair).  —  Dissolves  easily  in  hot  alcohol  and  in 
ether, 

Playfair.  Heintz. 


32  0 

192  .... 

....  75-0 

....  12*5   ... 

•...  12-5   ... 

73-31  .... 

12-41  .... 

14-28  .... 

mean,   . 
....  74-82 

82  F 

4  O 

*  32  .... 

32  .... 

....  12-51 
....  12-67 

C?8H»70»,0*HH)..  256 100-0      10000    lOO'OO 

Playfaip  gaye  the  formula  20»H«^0»,C<H»0,HO. 

Myristin. 

Playfair.    Ann.  Pharm.  37,  155  ;  Phil.  Mag.  J.  18, 102. 

Myristearin.     Sericin,    To  be  distinguished  finom  Myristioin  (xiv.    889).— 

Occurs  in  nutmeg-butter,  and  doubtless  also  in  the  fats  mentioned  on 
page  210,  from  which  myristic  acid  has  been  obtained,  with  the  excep- 
tion of  spermaceti. 

Nutmeg-butter  was  examined  by  Bollaert  (Quart.  J.  ofSc.  18, 817), 
and  Bley.  Pelouze  &  Boudet  (Ann.  Pharm.  29,  41)  considered  the 
principal  constituent  of  that  substance  to  be  margarin.  The  fat  of 
the  fruit  of  Myristica  sebifera  and  that  of  Myriatica  officinalis  possess 
characters  similar  to  those  of  nutmeg-butter.  See  Bonastre  {J.  Pharm. 
19, 186  J  Ann.  Pharm.  7,  49)  j  Brandes  {Ann.  Pharm.  7,  52). 

Preparation.  The  portion  of  nutmeg-butter  insoluble  in  cold  alcohol 
is  dissolved  in  boiling  ether  ;  the  solution  filtered  hot ;  and  the  fat 
which  separates  on  cooling  is  pressed  between  blotting  paper,  and 
purified  by  recrystallisation  from  ether  till  the  melting-point  becomes 
constant  TPlayf  air).  —  Powdered  nutmegs  are  exhausted  with  commer- 
cial benzol,  and  the  extract  is  filtered  and  allowed  to  evaporate  spon- 
taneously. The  crystalline  mass  thus  produced  is  purified  by  recrystal- 
lisation from  a  mixture  of  2  pts.  absolute  alcohol  and  8  pts.  benzol. 
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By  tliis  process  10  p.  c.  of  myristin  is  obtained  from  nutmegs  (Comar, 
N.  J.  Fharm.  35,  471 ;  Kopfs  Jakresh.  1859,  836). 

Properties.  White,  silky,  crystalline  mass.  Melts  at  31°  (Play- 
fair);  that  prepared  from  otoba-fat  melts  at  46°  (Uricocbea,  Ann. 
Fharm.  91,  369). 

Calculaiion  according  to  Weltzien.  Playfair. 

mean, 

90  0 $40    74-82    7451 

86  H 86     11-91     12-27 

12  0 96    13-27    18-22 

C^HWO"  722    10000    10000 

Playfair  gives  the  formula  C^WH^W*  (=  4CaH»CH  +  CETO*  -  7H0) ;  but 
Weltzien's  formula  («  80»HWO<  +  a»H«0«  -  6H0)  agrees  better  w-ith  the  com- 
bining proportioDfl  of  gljoerin,  and  is  in  accordance  with  the  reeults  of  Playikir's 
analysis. 

Decompositions.  Myristin  yields,  by  dry  distillation,  acrolein  and  a 
fatty  acid.  By  long  boiling  with  basic  acetate  of  lead^  it  is  resolved  into 
glycerin  and  myristic  acid. 

Insoluble  in  water.  8oluble  in  all  proportions  in  hot  ether;  less 
freely  in  hot  alcohol. 


Benzo -myristic  Anhydride. 

C«H«0«  =  C"H»0»,C»H"0». 

Chiozza  &  Malerba.    Ann.  Pharm.  91,  104 ;  /.  j)r.  Chem.  64,  33 ; 
Pharm.  Centr.  1854,  794. 

Myristate  of  Benzoyl. 

Myristate  of  potash  is  heated  in  an  oil-bath  with  an  equivalent 
quantity  of  chloride  of  benzoyl,  till  the  smell  of  the  latter  is  no  longer 
perceptible,  and  the  resulting  mass  is  extracted  with  boiling  ether. 
The  compound  crystallises  on  cooling  and  evaporation. 

Shining  laminae,  transparent  before  drying,  melting  at  38°  to  a 
colourless  liquid,  and  solidifying  again  at  36°. 


Myristone. 

C«*H»H)»  =  C«H«0,C«BP'0. 
OvERBEOK.    Pogg.  86,  587 ;  Ann.  Pharm.  84,  289. 

Obtained  from  myristate  of  lime  by  dry  distillation,  in  the  same 
manner  as  lainro-stearone  (xv,  51)  is  obtained  from  laurate  of  lime. 

White,  pearly  scales,  which  melt  at  75°,  and  form  radiated  crystals 
on  cooling.  Becomes  strongly  electric  when  rubbod.  Inodorous, 
Tsisteless, 
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Overbeck. 
mean, 

64  0 324    82-23    ........    81-81 

5i  H 54    13-71     14-01 

2  O 16    4-06    4-18 

C"n"0^    394    100-00    100-00 

Orerbcck  ciyes  the  formula  O'^^O',  but  the  above  formula  follows  from  that  of 
myrUtic  aoid  Jldeb.  Kopp's  Jahresb,  1852,  502). 

Myrifitm  does  not  combine  with  bisulphite  of  ammonia  or  with  the  bisulphites 
of  the  alkalis  (Limpricht,  Ann.  Pharm,  94,  216). 


Mjrristic  Anhydride. 
C^WHy  =  C»H"0»,C»H"O'. 
Chiozza  &  JSIalerba.     Gerhardt.  Traite,  2,  789. 

Obtained  from  myristate  of  potash  and  chlorophofiphoric  acid  by  a 
process  similar  to  that  described  at  page  94,  vol.  xii. 

Indistinctly  crystalline  fat.  The  melting-point  is  several  degrees 
lower  than  that  of  myristic  acid.  —  Evolves,  on  heating,  very 
agreeably  smelling  vapours.  —  Difficultly  saponified  by  boiling  solution 
of  caustic  potash. 

Oxi/gen-nucleus  C^HW*. 

Antiarin. 

Pelletier  &  Cavektou.     Ann.  Chim.  Phys.  26,  57. 
6.  J.  Mulder,     Pogg.  44,  414 ;  J.  pr.  Chem.  15,  422 ;  Ann.  Pharm,  28, 
805. 

Occurs  in  the  sap  of  the  Upas  tree,  Antiaris  toxicaria  {Handhuch 
viii.,  Phytochem,  76),  which  forms  a  constituent  of  the  arrow-poison 
of  Java. 

When  the  sap  (which  has  been  mixed  with  alcohol  to  presei*ve  it) 
is  freed  from  alcohol  by  distillation,  and  afterwards  exhausted  with 
boiling  alcohol,  a  mixture  of  vegetable  albumin,  gum,  and  wax  remains 
undissolved,  while  a  solution  is  formed,  which  throws  down,  on  cooling, 
wax,  antiar-resin,  and  albumin.  On  removing  the  sediment  and  eva- 
porating, more  resin  and  wax  are  deposited,  and  the  solution  dries  up 
at  last  to  an  extract,  from  a  solution  of  which  in  boiling  water 
antiarin,  amounting  to  3*5  p.  c.  of  the  dried  sap,  crystallises.  The 
crystals  are  purified  by  washing  and  recrystallisation  (Mulder). 

Properties.  The  crystals  (see  below)  lose  their  water,  when  heated, 
without  undergoing  further  change. — Melts  at  220*6°  to  a  transpa- 
rent liquid,  which  forms  a  vitreous  mass  on  cooling.  —  Heavier  than 
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water.  Inodorons.  NeutraL  Canses  death  when  introduced  into 
the  circniation,  even  in  minute  portions  (Mulder,  Pelletier  & 
Caventou). 


Dried. 
28  C M..« ........  168    .......    62-09 

Mulder. 
meam. 
62-38 

20  H   20    7-46 

XO  CI  .....M->~«. .■•....-•••     oU     ........     SmI'ov 

7-44 

30-18 

C?"H»0»  268    10(H)0 

—*....  100-00 

Jleaied  to  249*5*',  it  turns  brown  and  gives  o£Facid  vapours  without 
subliming.  —  Cold  oil  of  vitriol  turns  it  brown,  and  decomposes  it 
(Mulder). 

Combinations.  With  4  at.  Water.  Splendid  silvery  laminsB,  resem- 
bling malate  of  lime.  When  heated  to  112°,  it  loses,  on  an  averag^e, 
11-86  p.  c.  water  (4  at.  =  11-84  p.c.  HO)  (Mulder). 

The  hydrated  orystals  dissolve  in  254  parts  of  water  at  22*5®,  and  in 
27*4  parts  boiUng  water  (Mulder).  Antiarin  dissolves  more  readily  in 
dilute  acids  and  alkalis  than  in  water,  and  is  not  precipitated  from  its  solu- 
tions by  ammonia  or  magnesia.  —  It  dissolves  in  concentrated  hydro- 
chloric and  nitric  acids,  without  coloration.  Absorbs  dry  eiMous  ammonia 
and  a  little  hydrochloric  add  gas  at  mean  tempeoratures,  but  loses  both  at  100*  in  a 
current  of  air  (Mulder). 

IHssolves  in  70  parts  alcohol^  and  in  2,792  parts  ether^  at  22'5^ 
(Mulder).  Is  not  precipitated  (oontraiy  to  the  statement  of  Pelletier  &  Oayentou) 
by  tincture  of  galls  (Mulder). 

Appendix  to  Antiarin. 

Antiar-resin,  —  In  the  sap  of  the  Upas  tree.  — Obtained  by  extract- 
ing the  dried  sap  with  boiling  alcohol,  boiling  the  flakes  which  sepa- 
rate on  cooling,  with  water,  and  again  dissolving  in  boiling  alcohol ;  it 
is  precipitated  in  white  flakes  on  cooling.  —  Inodorous,  white,  of 
glassy  fracture,  and  tritui-able  to  a  fine  powder.  Becomes  pasty  when 
pressed  between  the  fingers,  and  melts  at  60°  to  a  transparent-,  colour- 
less elastic  mass,  which  does  not  become  coloured  at  a  temperature  of 
225°.  —  Sp.  gr.  at  20°  =  1-032.  Has  no  acid  reaction.  Not  poisonous. 
Contains,  after  drying  over  oil  of  vitriol,  on  an  average,  81 '86  p.  c.  C, 
10*25  H.,  and  7'89  0.,  corresponding  to  the  formula  C"H**0*(Calc.  82*75  C, 
10-34  H.,  and  6-91 0.) — Dissolves  with  j'^ellow  colour  in  cold,  and  carbonises 
in  hot  oil  of  vitriol.  Insoluble  in  water.  Does  not  combine  with  hydros- 
chloric  acid  gas  or  ammonia.  Forms  a  milky  fluid  with  potash-ley.  From 
a  solution  of  the  resin  in  alcohol  mixed  with  alcoholic  neutral  acetate  of 
lead,  water  precipitates  flakes  containing  23*44  p.  c.  oxide  of  lead. 
Dissolves  in  24  parts  cold,  44  parts  boiling  alcohol,  and  in  1*5  pai*tseMer 
(Mulder,  Fogg.  44,  419). 
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Primary  Nucleus  C*H* ;  Oxiigen-nucleus  C*II'*0*. 

Convallaretin. 

C*H»0«  =  C«H«0*,0«. 

Walz.     N.  Jahrh.  Pharm.  10,  149. 

Produced,  together  with  sugar,  on  boUmg  convallarin  (rid.  inf.) 
with  acids.  Convallarin  is  suspended  in  dilute  sulphuric  acid,  and  the 
mixture  boiled ;  the  convallarin,  which  at  first  floats  on  the  surface  on 
the  Uquid,  ultimately  cakes  together  and  sinks.  —  The  convallaretin 
thus  formed  is  separated  from  undecomposed  convallarin  by  means  of 
ether. 

Properties.  Yellowish-white  crystalline  mass,  without  smell,  and 
having  a  slight  resinous  taste. 

Wak. 

Air-dried,  mean. 

28  0 168    69-42    (S901 

26  H 26    10-78    1081 

6  O 48    19-80     2018 

0»H*0«    242    10000    10000 

Decompositions.  1.  Dissolves  in  oil  of  vitriol  with  slight  brown  colour, 
and  is  precipitated  by  water.  —  2.  Nitric  acidj  of  sp.  gr.  1*54,  dissolves 
it  with  violent  reaction.  —  3.  Not  altered  by  alkaUs. 

Dissolves  readily  in  ether. 

Glucoside  of  ConvcUlaretin. 

Gonvallariii. 

Walz.   Jahrh.  pr.  Pharm.  7, 281 ;  further  8, 78. — N.  Jahrh.  Pharm.  5, 1 ; 
further  10, 145. 

Sources.  In  Convallaria  majalis.  —  Walz  {Jahrh.  pr.  Pharm.  7,  171), 
obtained  also  from  Convallaria  multiflora  (Handhuch.  Tiii.,  Ph^ochem.  86)  cryBtali, 
the  nature  of  which  has  not  been  established. 

Preparation.  From  the  plant  collected,  together  with  the  root, 
during  or  after  flowering  time,  and  dried.  The  coarsely  powdered 
plant  is  boiled  in  water,  and  the  decoction  treated  as  in  the  preparation 
of  convallamarin  (p.  220).  The  residue  is  extracted  with  alcohol  of 
sp.  gr.  0.84,  and  the  tincture  thus  obtained  is  precipitated  with  basic 
acetate  of  lead  and  filtered.  The  filtrate  is  freed  from  lead  by  hydro- 
sulphuric  acid,  the  sJcohol  distilled  off,  and  the  residue  allowed  to 
crystallise.  The  crystals  of  convallarin,  mixed  with  resin  and  chloro- 
l)hyll,  arc  then  collected,  pressed,  and  washed  with  ether.  Besides 
convallamarin,  the  mother-hquor  still  contains  convallarin,  which  may 
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be  obtained  bj  either  of  the  foDowing  methods.  —  a.  The  mother- 
liquor  is  precipitated  with  water,  which  throws  down  a  mixture  of 
convallarin  and  resin ;  the  latter  is  removed  by  ether,  and  the  couval- 
larin  crystallised  from  alcohol  with  help  of  animal  charcoaL  The 
convalhunarin  remains  dissolved  in  the  water. — h.  The  mother-Iiqoor 
is  nearly  nentrahsed  with  caustic  soda,  and  evaporated  to  an  extract ; 
this  is  washed  with  ether,  and  the  nndissolved  convallamarin  extracted 
by  water ;  the  residual  convallarin  is  then  purified  by  crystallization 
from  alcohol,  with  the  aid  of  animal  charcoal.  —  If  the  highly-coloured 
solutions  obtained  in  the  processes  a  and  b  be  digested  with  animal 
charcoal,  a  still  further  quantity  of  convallarin  is  taken  up,  whilst 
convallamarin  remains  in  solution ;  the  convallarin  may  be  obtained  by 
boiling  the  charcoal  in  alcohoL 

Properties.    Rectangular  prisms.    Its  solution  in  water  or  alcohol 
excites  a  harsh  taste  in  the  throat. 

WaU. 
At  100*.  mea: 

84  C 204  6316  6295 

11  O 88 27-24  26-88 


0»«H»0"  , 32S    100-00    lOO-OO 

This  fonnnlft  is  giren  bj  Walz. 

Decomposkums.  1.  Melts  at  a  temperature  above  100°,  and  bums 
when  more  strongly  heated,  leaving  charcoal.  —  2.  By  prolonged  boil- 
ing with  dilute  acidsy  it  is  converted  into  convallaretin  and  sugar. 

2(?<H»0"  +  2HO  =  2C»H*0«  +  C«H«0».    (Wak.) 

8.  Dissolves  slowly  in  oil  of  vitriol^  assuming  a  brown  colour.  — 
4.  Dissolves  in  nitric  add  of  sp.  gr.  1"64,  with  violent  frothing  and  yellow 
coloration.  —  5.  Slowly  dissolved  by  cold,  and  decompoised  by  hot 
caustic  potash  solution. 

Combinations.  Convallarin  dissolves  very  slightly  in  watery  but 
imparts  to  it  the  property  of  frothing  like  soap-water. 

Dissolves  easily  m  alcoholj  and  is  precipitated  by  water  or  ether. 


Appendix  to  Convallaretin  and  Conmllarin. 

Convallamarin. 

Walz.    N.  Jahrb.  Pharm.  5, 1 ;  further  10,  145. 
The  bitter  principle  of  Convallaria  majalis. 

Preparation.  A  decoction  of  the  dried  roots,  or  the  decoction  of 
the  whole  plant  obtained  in  the  preparation  of  convallarin,  is  precipi- 
tated by  basic  acetate  of  lead,  and  filtered ;  and  the  filtrate  is  freed  from 
lead  by  means  of  a  slight  excess  of  carbonate  of  soda,  and  precipitated 
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with  tannic  acid.  The  thoroughly  washed  and  dried  precipitate  is  then 
exhausted  with  alcohol,  and  the  tincture  is  digested  with  caustic  lime 
to  remove  tannic  acid,  and  filtered.  The  filtrate,  after  distilling  off  the 
alcohol,  is  freed  from  lime  remaining  dissolved  in  it  by  means  of  car- 
bonic acid,  and  afterwards  evaporated  to  diyness.  The  convallamarin 
thus  obtained  still  contains  resin  and  ash,  the  first  of  which  is  extracted 
by  ether ;  to  remove  the  ash  the  convallamarin  is  again  thrown  down 
from  an  aqueous  solution  by  tannic  acid,  and  recovered  from  the  pre- 
cipitate as  above. 

The  aqueous  solution  obtained  in  the  preparation  of  convallarin,  as 
described  at  page  220,  yields  convallamarin  by  precipitation  with  tannic 
acid,  as  in  the  above  process. 

Pf'operties.  White  powder,  with  small  crystals  intermixed.  Has  a 
jjcculiar,  persistent,  bitter-sweet  taste. 

Walz. 

At  100°.  itiean, 

4S  C 276    53-91    53*71 

4i  H 44    8-59     836 

24  O 192    37-50    37-93 

C«H«02<  512     10000    10000 

Decompositions.  1.  Softens  when  warmed,  and  burns  without 
residue  at  a  stronger  heat.  —  2.  By  boiling  with  dilute  acids,  it  is 
converted  into  convallamaretin  and  sugar: 

CH«H«0=*  «  CH0H»3O"  +  iC>2H«0«  +  2H0  (Walz). 

It  forms  sugar  also  with  caustic  potash.  —  3.  Oil  of  vitriol  colours  the 
solid  substance  brown ;  the  aqueous  solution  a  fine  violet,  decolorised 
on  addition  of  more  water.  —  4.  Dissolves  slowly,  with  slight  yellow 
colour,  in  nitric  acid  of  sp.  gi*.  1*54. 

Combinations.  Convallamarin  dissolves  readily  in  water  ;  in  aqueous 
ammo7iia  it  dissolves  without  colour,  and  is  left  unchanged  on  evapo- 
ration. The  aqueous  solution  does  not  affect  most  re-agents,  but 
produces  a  white  precipitate,  becoming  afterwards  grey,  with  mer^ 
curous  nitrate,  and  a  slight  turbidity  with  chlorine-  and  iodine'iaater 
aqueous  bichloride  of  platinum,  and  protosulphate  of  iron. 

Readily  soluble  in  alcohol,  insoluble  in  etiier.  —  Aqueous  convalla- 
marin produces  with  solution  of  tannic  acid,  a  white  precipitate  which 
soon  becomes  resinous. 


Gonvallamaretiii. 

Watj:.    N.  Jahrb.  Pharm.  10,  147. 

Produced,  together  with  sugar,  by  heating  convallamarin  with 
acids. 

Convallamarm  is  boiled  with  dilute  sulphuric  acid ;  the  resin  thereby 
separated,  after  washing  with  water,  is  dissolved  in  alcohol ;  and  the 
solution  is  treated  with  animal  charcoal,  filtered,  and  left  to  evapo- 
rate.    The  yellowish-white,  indistinctly  crystalline  mass  remaining 
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behind  is  treated  with  absolute  ether,  whereby  a  small  quantity  of 
admixed  substances  (derived  probably  from  the  convallamarin)  is 
removed. 

Tellowish-white,  crystalline  powder,  having  a  weak,  resinous 
taste. 

Walx. 

mean. 

40  0  240    59-40    69-89 

36  H 36    8-91     899 

16  0 128    31-69     3112 

(^•H»0«  404    100-00    10000 

When  heated  above  100®,  it  melts,  puffs  up  and  bums.  —  Dissolves 
slowly  in  oil  of  vitriol^  with  reddish-brown  colour,  and  is  precipitated  by 
water.  —  Forms  with  concentrated  nitric  acidy  a  yellow  solution  pre- 
cipitable  by  water.  —  Not  altered  by  hydrochloric  acid,  caustic  potask,  or 
ammonia. 

Dissolves  in  alcohol^  and  is  precipitated  from  the  solution  by  wat^ 
and  ether. 


JBrimary  Nuclem  C*H* ;  Oocygen-nucleus  C*'H*H)". 

Einic  Acid. 

C«H«0«  =  C«H«0",0«. 

More  correctly  C^H^K)"  =  C"n*H)»,0*. 

Hoffmann.     Crell.  Ann,  2,  314. 

Vauquelin.     Ann,  Chim,  59, 162. 

ScHRADER.     Berl,  Jahrh,  14,  133. 

Berzelius.     Scher.  Ann.  1,  436. 

Pelletier  &  Caventou.     Ann,  Chim,  Phys,  15,  340  ;  Schw.  2,  431. 

0.  Henry  &  Plisson.     J.  Phann,  13,  268 ;  15,  399 ;  Ann.  Chim,  Phys, 

35,  165 ;  Schw.  57,  89.  —  ^nn.  Chim.  Phijs.  47, 427. 
LiEBiG.     Pogg,  21,  1.  —  Ann.  Pharm,  6,  14;  Pogg.  29,  70. 
Baup.     Ann,  Chim,  Phys,  51,  57 ;  Ann.  Pharm.  6,  1 ;  Pogg.  29,  64. 
WosKRESSENSKT.     Ann,  Pharm,  24,  257 ;  Pharm,  Centr.  1838,  827. 
Wackenroder.     Repert,  73,  145. 

WoHLER.     Ann.  Pharm.  45,  854.  —  51,  145  ;  J,  pr,  Chem,  32,  417. 
Kremers.     Ann,  Pharm,  72,  92;  Pharm.  Centr.  1850,  181. 
0.  Hesse.     Ann,  Pharm,  110,  194;  abstr.  Chem,  Centr,  1859,  595;  J, 

pr,   Chem,  77,  376;  Rep.   Chim,  pure  1,  419. —  -4nn.  Pharm,  110, 

333  ;  abstr.  Chem.  Centr.  1859,  631 ;  J,  pr.  Chim,  77,  371 ;  Rep.  Chim. 

pure  1,  469.  —  Ann.  Phann,  112,  52;  abstr.  Chem,  Centr.  1860,  7; 

J,  pr.  Chem.  79,  315;  Rep,  Chim,  pure  2,  32.  —  Ann,  Pharm.  114, 

292  ;  abstr.  Chem,  Centr.  1860, 377 ;  Rep.  Chim.pure%  12.    Collected 

Papers,    also     as    Dissertation  :     Unters.  uber    die    Chinongruppe. 

Gottingen,  1860. 
Clemm.    Ann.  Pharm.  110,  345  ;  Chem,  Centr,  1859,  681 ;  J.pr.  Chem. 

77,  371 ;  Rep.  Chim.  pure  1,  469. 
ZwENQER  &  Siebert.    Ann.  Pharm.  115,  108  ;  abst.  Chem.  Centr.  1860, 

912;  /.  p:  Chem.  82,  246;   Rep,  Chim.  pure  3,  73. — Ann.  Pharm. 

Suppl.  1,  77. 
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Chime  acid.     Quinic  acid.    Acide  kinique.      ChinoiUitre.  ^--The    Bubstancc 

previously  recognised  by  Uermbstadt  {CrelL  Ckein.  Ann.  1785,  2,  115), 
Deschamp,  and  others,  as  cmckona-salt,  was  shown  by  Hoffmann,  an 
apothecary  in  Leer  (1785),  and  Vauquelin,  to  be  a  compound  of  kinic 
acid  and  lime. 

Sources.  In  the  true  cinchona  barks.  —  In  Maraca'ibo  cinchona-bark 
(Winckler,  Bepert.  105,  194);  in  China  nova  surmamensis  (Hlasiwetz, 
Ann.  Pharm.  79,  144) ;  contrary  to  the  statement  of  Stenhouae  {Ann.  Fkarm. 
54,  100 ;  Phil.  Mag.  J.  26, 198),  who  examined  too  small  a  quantity  of  the  bark.— 
In  the  bilberry  plant  ( Vacchiium  myrtilkus)  in  coffee-beans  to  the  amount 
of  about  ^ths  p.  c.  (Zwenger  &  Siebert ;  see  xv.,  504.)  Probabljr,  also, 
in  the  leaves  of  the  coffee  plant,  and  in  the  following  portions  of 
plants  (Zwenger  &  Siebert)  [inasmuch  aa  St^nhouse  {Phil.  Mag.  J.  (4)  7, 
21;  Ann.  Pharm.  89,  214),  obtained  kinone  (xL  158)  from  these,  aa  well  as 
from  cofiee-beans,  by  distillation  with  sulphuric  acid  and  oxide  of  manganese]  j 
the  leaves  of  Ilex  aquifolium  and  I.paraguagensis,  Ligustrutn  vulgare^  Hedera 
helix,  Quercus  robur,  Q.  Jlex^  Uhwus  campeatm,  Fraxinus  excelsior,  and 
Cyclopia  latifolia.  —  The  ericaceous  plants,  Calluna  vulgaris^  Pyrola 
umbellatOt  Rhododendron  ferrugineumj  and  Arbutus  Uva  Ursiy  yield,  by 
dry  distillation,  ericinone  (Uloth,  Ann.  Pharm.  Ill,  222)  [identical  with 
hydrokinone  (Hesse)],  derived  probably  from  kinic  acid  (Zwenger) 
(see  decomposition  by  dry  distillation) ;  in  the  case  of  Arbutus,  probably 
from  arbutin  (xv.  419)  (Kr.).  —  Not  in  the  alburnum  of  the  fir-tree,  as  was 
formerly  supposed  by  Berzelius  (Wiihler,  Ann.  Pharm.  52,  142  j  Stenhouse). 

Preparation  of  Kinate  of  Lime.  ^  A.  From  Cinchona  bark.  1.  The 
liquid  obtained  by  precipitating  the  sulphuric  acid  extract  with  milk  of 
lime  in  the  preparation  of  quinine,  is  evaporated  to  a  synip,  decanted 
from  sulphate  of  lime,  and  evaporated  over  the  water-bath  to  a  soft 
extract ;  this  is  boiled  two  or  three  times  with  alcohol,  and  the  residue 
is  dissolved  in  a  small  quantity  of  water :  the  solution,  after  standing 
for  some  days,  solidifies  to  a  crystalline  mass,  which  is  strongly  pressed 
and  purified  by  re-crystallisation.  The  mother-liquor  yields  a  further 
quantity  of  the  salt  (Henry  &  Plisson).  Or  the  filtrate  from  the  bases 
precipitated  by  lime  (hydrate  of  alumina,  according  to  Berzelius),  may 
be  digested  with  animal  charcoal  or  hydrated  oxide  of  lead,  and  evapo- 
rated (after  removing  the  dissolved  lead  by  means  of  hydrosulphuric 
acid)  till  crystallisation  commences  (Henry  &  Phsson).  —  2.  A  decoc- 
tion of  cinchona-bark  in  water  containing  sulphuric  acid,  is  filtered 
whilst  hot,  and  to  the  filtrate  freshly  precipitated  oxide  of  lead  is 
gradually  added  until  the  liquid  becomes  neutral,  and  is  no  longer  red, 
but  of  a  pale-yellow  colour.  (If  too  little  oxide  be  added,  colouring 
matter  remains  in  solution  ;  if  too  much,  basic  kinate  of  lead  is  thrown 
down).  The  filtrate  is  freed  from  lead  by  hydrosulphuric  acid  and 
filtered;  milk  of  lime  is  then  added  to  precipitate  the  quinine  and 
cinchonine ;  and  the  filtered  liquid  is  evaporated  to  a  syrup,  which 
yields,  on  cooling,  a  crystalline  mass  of  kinate  of  lime  (Henry  & 
Plisson).  —  The  deposit  frequently  found  in  extract  of  cinchona  is 
impure  kinate  of  lime ;  it  may  be  obtained  in  crystals  by  precipitating 
an  aqueous  solution  with  neutral  acetate  of  lead,  removing  the  excess 
of  lead  by  hydrosulphuric  acid,  and  evaporating  (Oenicke,  Pharm.  Centr. 
1838,  158). 

B.  From  the  Bilberry  plant.     The  fresh  plant,  collected  in  May,  is 
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boiled  in  water,  with  addition  of  quick-lime ;  the  decoction  is  evapo- 
rated, and  the  kinate  of  lime  thrown  down  by  alcohol.  The  glutinous 
precipitate,  dissolved  in  water  containing  acetic  acid,  is  freed  from 
colouring  matter  by  addition  of  neutral  acetate  of  lead,  then  filtered, 
and  the  filtrate  (freed  from  lead)  is  evaporated  to  a  syinip,  from  which 
the  kinate  of  lime  crystallises  after  some  days  (Zwenger). 

C.  From  Coffee-beans.  The  thoroughly  dried  (or  roasted)  and 
coarsely  powdered  beans  are  boiled  repeatedly  in  water ;  the  decoction, 
after  being  mixed  with  milk  of  lime,  is  concentrated,  first  over  an  open 
fire,  and  later,  after  filtration,  on  a  water-bath,  to  a  syrup ;  twice  its 
volume  of  alcohol  is  then  added,  and  the  precipitate  thereby  formed  is 
separated,  after  24  hours,  from  the  solution,  which  contains  caffein. 
The  precipitate  is  washed  with  alcohol,  pressed,  and  dissolved  in  hot 
water.  The  filtered  solution  is  slightly  acidified  with  acetic  acid  and  pre- 
cipitated with  neutral  acetate  of  lead,  whereby  tannate  of  lead  and  other 
substances  are  thrown  down ;  and  after  separating  these  by  filtration, 
the  kinic  acid  is  precipitated  with  basic  acetate  of  lead.  The  lead-salt 
thus  obtained,  after  being  washed  and  decomposed  under  water  with 
hydrosulphuric  acid,  yields  aqueous  kinic  acid,  which  is  converted  into 
the  lime-salt  by  neutralisation  with  carbonate  of  lime  (Zwenger  & 
Siebert). 

The  kinate  of  lime  is  purified  by  repeated  crystallisation,  or  by 
precipitating  it  with  alcohol  of  36°  B.  and  dissolving  in  alcohol  of 

18°  B. 

Separation  of  the  acid  from  the  Ume-salt,  1.  A  solution  of  the  lime-salt 
in  water  is  decomposed  by  an  exactly  equivalent  quantity  of  oxalic 
acid,  filtered  from  the  oxalate  of  Ume,  and  evaporated  to  crystallisation 

( Yauquelin).  Hesse  employs  a  slight  excess  of  oxalic  acid,  which  he  remoTes  from 
the  filtrate  by  means  of  neutral  acetate  of  lead ;  the  excess  of  lead  is  then  removed 
by  hydrosulphuric  acid.  — 2.  An  aqueous  solution  of  the  salt  is  precipitated 
by  basic  acetate  of  lead ;  the  washed  precipitate,  suspended  in  water, 
is  then  decomposed  by  hydrosulphuric  acid,  and  the  solution  is  filtered 
and  evaporated  (Berzelius).  —  3.  The  lime-salt  is  decomposed  by  an 
aqueous  or  alcoholic  solution  of  sulphuric  acid. 

Properties.  —  Large,  hard,  transparent,  colourless,  tabular  crystals, 
belonging  to  the  oblique  prismatic  system,  with  characteristic  hemi- 
morphism  on  the  right  side  of  the  horizontal  axis.— (Fig.  83)  « : «  = 
146°  8';  t:w=125°  75'  (Woskresensky).  Knop  distinguishes  the 
following  forms :  1.  (Fig.  81),  the  right  edge  u :  u  being  perpendicu- 
larly truncated  by  a  face  t  (Fig.  82);  « :  «  =  132"  20'  and  47**  40';  * :  u 
=  127°  20'  and  52°  40'.  —  2.  The  same,  with  truncation  of  the  lower 
front  and  upper  back  edges,  u :  i,  by  4  octahedral  faces  0;  0' :  t  = 
112°  12'  (obs.)  =  112°  6'  (calc);  0' : «  =  121°  20'  (obs.)  =  120°  80' 
(calc.)  —  3.  The  same,  but  with  truncations  by  (7  occurring  on  the 
right  side  side  only ;  between  i:t  on  the  right  above  and  below,  there 
are  two  truncations  a  (Fig.  85)  and  /3,  between  a  and  t;  a  :iz=:  154** 
nearly  (obs.)  =  154°  25'  (calc.)  a:a=  128°  nearly  (obs.)  =  128^  50' 
(calc);  /3  :  t  108°  40'.  —  4,  The  same  combination,  but  with  the  octa- 
hedral faces  as  in  2.  —  5.  The  left  w-faces,  right  f-f ace,  and  the  two 
octahedral  faces  of  3.  —  6.  Four  w-faces,  an  i-face,  m-f ace  (Fig.  84), 
i3-face  above  and  below,  and  the  two  octahedral  faces  of  3.  —  7.  The 
left  tt-faces,  right  f-facc,  right  ^-faccs  above  and  below,  the  two  octa- 
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hedral  faces  of  3,  and  an  t-face.  —  8.  The  left  w-face  and  the  two 
octahedral  faces  0'  of  3.  —  9.  The  crystals  prepared  by  Zwenger  from 
the  bilberry  plant  exhibit  the  faces  i  and  w,  on  the  left  the  a-faces 
above  and  below,  on  the  right  the  two  0'  faces  of  3  ;  also  t^  /3,  a.  — 
The  character  of  the  crystals  is  either  prismatic  by  predominance  of  m, 
or  tabular  from  predominance  of  t ;  mostly,  however,  rhombo-sphenoldal 
(Ad.  Knop,  Ann.  Pharm,  119,  328}. 

Sp.  gr.  1*637  at  8*5°  (Henry  &  Plisson).  Does  not  lose  weight  at 
100°.  Melts,  with  loss  of  water  (see  below),  at  161-6*»  (corrected)  (Hesse, 
Zwenger  &  Siebert),  at  155°  (Woskressensky) ;  becomes  soft  and 
sticky  at  a  little  over  100°,  and  melts  at  140°  (Clemm).  Solidifies,  on 
cooling,  to  a  hard,  amorphous  mass.  Molecular  rotatory  power  to  the 
left ;  greater  in  a  solution  prepared^with  cold  than  in  one  prepared  with 
hot  water ;  least  of  all  in  a  solution  of  the  fused  acid  (Hesse). 

Liebig.  WoekreB-  HeBse. 

Crystals,  sensky. 

14  O  *  84    43-75    43-51     4350    43*8 

12  H 12     6-25     6-80    6-28     61 

12  0 96     60-00    5019     50-22     501 

CMHisoa  192    „.  10000    10000    10000    lOO'O 


Clemm.           Zwenger.  Siebert. 

a.  b. 

C  43-38    43-51     4350 

H  6^1     6-55    6-46 

O  5011     49-94    5006 

10000    100-00    10000 

The  analyses  are  giyen  in  mean  numbers :  a  was  obtained  from  coffee-beans,  b 
from  the  bilberry  plant  (Zwenger  &  Siebert).  —  Henry  &  Plisson  (J.  Pharm, 
15,  395)  found  10  p.  c.  carbon  less ;  Baup,  who  found  47'62  p.  o.  0.  and  5*82  H. 
may,  according  to  Hesse,  have  analysed  kinide.  —  Liebig  first  gare  the  correct 
formula  (Ann.  Fharm.  27,  259)  ;  Gerhardt  (TraiU  3,  132)  and  others  doubled  it  to 
C38Q2SQ22  ^  2  aq.,  regarding  the  acid  as  bibasic,  and  supposing  the  presence  of  water 
of  crystallisation  in  it  and  in  the  silver-salt ;  Hesse  and  Clemm  contradicted 
Gerhurdt's  view,  and  confirmed  the  correctness  of  Liebig's  formula. 

Decompositions. — 1.  Kinic  acid  heated  to  220 — 225^  (becoming  brown 
in  the  latter  case,  loses  water  and  is  converted  into  lanide : 

Ci4HW0»  «  C"HMO»  +  2H0  (Hesse). 

The  evolution  of  water  begins  at  155®,  and  amounts  to  between 
4'7  and  5*2  p.  c.  (Woskressensky).  At  about  165®  the  acid  evolves 
10  p.  c.  water,  without  attaining  a  constant  weight ;   at  220®  the 

loss  amounts  to  more  than  13  p.  C.  (Hesse).  Clemm's  acid  became  brown 
between  160*  and  170°  and  decomposed,  giving  off  bubbles,  probably,  according 
to  Hesse,  because  it  stiU  contained  sulphuric  acid Kinic   acid,  which  has 

been  heated  over  200®,  contains  small  quantities  of  carbohydrokinonic 
acid,  recognisable  by  means  of  sesquichloride  of  iron  (Hesse). 

2.  Subjected  to  diy  distillation^  in  a  retort,  kinic  acid  melts,  boils, 
and  at  about  280®  becomes  brown,  giving  off  water  and  a  gas  which 
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burns  with  pale-blue  flame.  When  more  strongly  heated  it  yields  a 
sublimate  of  yellowish  prisms,  which  melt  and  condense  to  an  oily- 
distillate  containing  hydrokinone  (xi.  161),  benzoic  and  carbolic  acids, 
benzol,  and  saUcylous  acid  (Carbohydrokinonicacid  ?  Kp.)  The  black-brown 
residue  swells  up  strongly  at  last  (Wohler).     Formation  of  hjdxokmone: 

C14H120B  «  C»H'CM  +  200  +  6H0. 

The  oryetalB  of  the  distillate,  separated  from  the  oilj  portion,  form  Pelletier  & 
Caventou's  pyrokinic  acid.  —  The  salts  of  kinic  acid  yield,  by  dry  distilla- 
tion, formic  acid  and  a  sublimate  of  kinone  (xL  158)  (Woskressensky). 
By  the  dry  distillation  of  kinic  acid,  sometimes  hydrokinone,  sometimes 
ericinone  (C'*1I*K)'),  is  formed,  according  as  the  acid  is  in  combination 
with  bases  or  in  the  free  state ;  in  the  case  of  baryta-  and  Hme-salts 
pyrocatechin  (xi.  379)  is  also  produced  (Zwenger  &  Siebert). — Kinic 
acid,  when  quickly  heated,  bums  with  yellow  flame,  emitting  the  odour 
of  burning  tartaric  acid  (Wackenroder). 

4.  A  solution  of  kinic  acid  in  aqueous  phosphoric  acid  evolves  large 
quantities  of  gas  when  concentrated,  and  on  addition  of  water  throws 
down  a  brown  substance,  whilst  phosphohydrokinonic  acid  remains  in 
solution  (Hesse).     Formation  of  phosphohydrokinonic  acid  : 

C"H«0»s  +  P0*,3H0  «  C»2H70»,P0»  +  200  +  8H0. 

A  solution  of  the  lime-salt,  obtained  hj  neutralising  the  acid  with  carbonate  of  lime, 
breaks  up,  on  standing  or  warming,  into  hydrokinone  and  phosphate  of  lime ;  on 
adding  neutral  acetate  of  lead  to  the  solution,  phosphohydrokinate  of  lead  is  produced, 
part  of  which  separates  as  a  white  precipitate,  the  remainder  being  thrown  down  bj 
ammonia  as  a  pale-yellow  precipitate.     Both  precipitates  break  up  on  drying,  with 

liberation  of  kinone  (Hesse).  —  6.  Kinic  acid  dissolves  in  moderately  warm 
oil  of  vitriol^  with  evolution  of  carbonic  oxide  and  formation  of  bisol- 
phohydrokinonic  acid : 

C"H'«Ow  +  4S0»  =  C^H'S^Ow  +  200  +  6H0. 

At  about  lOO*'  sulphurous  acid  is  also  given  off  (Hesse).  The  solu- 
tion, which  is  colourless  at  first,  becomes  gi'ass-green  when  heated, 
and  lastly  black  (Henry  &  Plisson).  Anhydrous  sulphuric  acid  (and 
fuming  oil  of  vitriol)  also  produces  bisulphohydrokinonic  acid,  but  car- 
bonises a  large  quantity  of  the  kinic  acid  (Hesse). 

6.  With  Chlorine,  On  distilling  kinic  acid  or  kinate  of  copper  with 
oxide  of  manganese,  common  salt,  and  dilute  sulphuric  acid,  an  acid 
liquid  and  a  yellow  crystalline  distillate  are  obtained,  the  mixture  in 
the  retort  swelling  up  violently  at  first,  and  evolving  carbonic  acid 
and  a  little  chlorine.  The  distillate  contains  aqueous  formic  acid, 
chlorokinone  (xi.  185),  bichlorokinone  (xi.  188),  terchloi-okinone  (xi. 
193),  and  chloranil,  as  well  as  pentachloracetone  C*HC1'0'  (xiii.  465, 
formerly  known  as  a-oil).  By  boiling  aqueous  kinic  acid  with  hydrochloric 
acid  and  chlorate  of  potash  (the  proportions  being  such  that  a  constant 
evolution  of  chlorine  and  chlorous  acid  is  maintained)  chlorinated 
substitution-products  of  kinone  are  likewise  formed  at  first;  they 
distil  over  together  with  pentachloracetone,  and  by  pouring  back  the 
distillate  and  continuing  the  boiling,  may  be  converted  into  this  latter 
substance.  Products  less  rich  in  chlorine,  derived  from  acetone,  may 
also  be  obtained  (Stadeler,  Ann,  Pharm,  69, 300,  and  111,  293).  Carbo- 
hydrokinonic  acid  may  be  detected  after  the  action  of  chlorate  of  pot.ash  and  hydro- 
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chloric  acid  on  a  dilute  solution  of  kinic  acid  (Hesse).  —  7.  Bromine,  dropped 
into  an  aqueous  solution  of  kinic  acid,  forms  carbohydrokinonic  acid. 
With  pure  kinic  acid  no  gas  is  evolved,  but  long  pale-yellow  needles 
at  once  make  their  appearance ;  they  are  insoluble  in  water,  and 
amount  to  scarcely  rJ^th  of  the  kinic  acid  employed  (Hesse). 

8.  Nitric  acid  converts  kinic  into  oxalic  acid ;  a  peculiar  acid  being 
also  formed  at  the  beginning  of  the  action  (Henry  &  Plisson). — 
9.  Kinic  acid  heated  with  oadde  of  manganese  and  dilute  sulphuric  acid 
yields  kinone  and  carbonic  acid  (Woskressensky).  — 10.  Peroxide  of 
lead,  added  to  an  aqueous  solution  of  kinic  acid,  evolves  carbonic  acid 
and  forms  hydrokinone  (Hesse). 

Ci4Hi20»3  +  2Pb02  =  C»H»0  +  2C0«  +  6H0  +  2PbO. 

Part  of  the  kinic  acid  combines  with  the  oxide  of  lead  formed, 
and  is  then  not  decomposed,  or  is  but  slowly  decomposed  by  boiling,  with 
simultaneous  formation  of  a  basic  salt  (Hesse).  — 11.  Kinic  acid  is  not 
altered  by  boiUng  with  an  aqueous  solution  of  bichromate  of  potash 
(Wackenroder).  — 12.  On  boiling  an  aqueous  solution  of  kinic  acid 
with  nitrate  of  silver  and  excess  of  caustic  potash,  metallic  silver  is 
reduced  (Wackenroder).  — 13.  Heated  with  aniline,  it  is  converted 
into  kinanilide  (Hesse). — 14.  It  is  not  altered  by  emulsin  (Schoonbroodt, 
Far.  Soc.  Bull.  1,  107). 

Combinations.  Kinic  acid  dissolves  in  2^  parts  of  water  at  9"",  and 
in  a  much  smaller  quantity  of  hot  water  (Henry  &  Plisson).  The 
solution  becomes  mouldy  on  standing.  A  concentrated  solution  forms 
a  thick,  syrupy  liquid. 

Kinic  acid  expels  carbonic  acid  from  its  salts.  It  is  monobasic 
(Hesse,  Clemm).  The  general  formula  of  its  salts  is  C"H'*MO**; 
neither  bi-acid  nor  double  kinates  are  known  (Henry  &  Plisson,  Hesse, 

Clemm).  The  preparation  of  a  bibarytic  salt,  corresponding  to  neutral  salicy- 
late of  baryta  (xii.  251),  has  not  been  effected  (Clemm).  In  the  quadroplumbic 
salt,  in  the  ferric  salt,  and  in  the  bicupric  salt  more  than  1  at.  hydrogen  is  re- 
placed by  metal,  in  the  last  at  least  after  drying  ;  Hesse  resards  it  before  drying  as 

C"H:"Cu012,CuO,HO  +  2  aq.  —  The  salts  of  kinic  acid  are  for  the  most  part 
crystallisable,  and  have  a  neutral  reaction :  with  the  exception  of  the 
basic  lead-salt,  they  are  soluble  in  water,  but  insoluble  in  alcohol 
stronger  than  32°  B.  They  are  thrown  down  by  strong  alcohol  in  the 
form  of  glutinous  precipitates.  Their  water  of  crystallisation  is 
expelled  with  difficulty,  being  generally  retained  at  100°.  Decomposition 
by  heat,  see  above.  —  Kinic  acid  acts  like  tartaric  acid  in  preventing  the 
precipitation  of  metallic  oxides  by  caustic  potash  (Hesse). 

Kinate  of  Ammonia.  —  A  neutral  solution  of  kinic  acid  in  ammonia 
becomes  acid  on  evaporation,  even  in  a  vacuum,  from  loss  of  ammonia, 
and  does  not  leave  a  crystalline  residue  (Henry  &  Plisson).  Ammonia, 
to  which  an  excess  of  kinic  acid  has  been  added,  is  not  precipitated  by 
absolute  alcohol,  even  on  long  standing  (Wackenroder).  Crystallised 
kinic  acid  evolres  carbonic  acid  from  carbonate  of  ammonia  when  triturated  there- 
with, and  forms  a  moist  coherent  mass,  which,  over  the  water- bath,  gives  off  the  excess 
of  ammonia,  and  fuses  to  a  neutral  mass.  This  is  probably  the  ammonia- salt 
(Clemm). 

Kinate  of  Potash.  —  A  bitter  gum,  not  crystallisable,   even  after 
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addition  of  free  kinic  acid  (Henry  &  Pliseon).  Unciystallisable  syrap 
(Clemm).  The  solution  behaves  towards  alcohol  like  the  ammonia-salt 
(Wackenroder). 

KtnaU  of  Soda.  —  Obtained  by  nentralising  kinic  add  with  canstic 
soda,  or  with  the  carbonate.  Crystallises  slowly  in  fine,  transparent, 
six-sided  prisms  (Henry  &  Plisson);  in  large,  pearly  white,  rhombic 
prisms  or  tables  (Clemm).  Permanent  in  the  air  (Henry  &  PliB80ii> 
Not  bitter  (Banp).  Does  not  lose  water  of  crystallisation  at  160** 
(Henry  &  Plisson).  Melts  at  100°  to  a  colourless  liquid,  with  loss  of 
water,  but  is  not  rendered  anhydrous  or  decomposed,  even  at  190** 
(Clemm).  Dissolves  in  |  part  water  at  IS*"  (Baup),  less  freely  in 
alcohol  (Henry  &  Plisson).  —  Contains  4  at.  water  of  crystallisation 
(Baup). 

Clemm. 
CiyHdU.  meam. 

C<Hi»0"   183    73-2    . 

NaO  31     12-4    12*31 

4H0  36     14-4    

C»^H»NaO»4aq   260    100*0    

KinaU  of  Baryta.  —  Aqueous  kinic  add  and  kinate  of  potash  are 
not  rendered  turbid  by  baryta- water  or  chloride  of  barium,  but  after 
addition  of  alcohol,  flocks  are  slowly  formed  in  the  liquid  (Wackenroder). 
The  neutral  salt  is  obtained  by  saturating  the  acid  with  carbonate  of 
baryta.  It  crystallises,  by  spontaneous  evaporation  of  the  alcoholic 
solution,  in  long,  transparent  octahedrons,  which  have  a  nauseous  taste, 
and  effloresce  in  the  air  (Henry  &  Plisson).  It  is  obtained  in  dihexa- 
hedrons  with  6  at.  water  of  crystallisation,  which  do  not  effloresce  in 
the  air  (Baup) ;  as  a  partially  crystallised  mass  (Clemm).  The  anhy- 
drous salt  contains  29*25  p.  c.  BaO  (Henry  &  Plisson).  (OJe.  C^^H^O", 
BaO  »  29*48  p.  c.  BaO. 

Clemm. 
CryHaU.  mean. 

0><H"O"  183     68*37    

BaO  76-6  24-40    2417 

6HO 64     17*23    

C"IP«BaO»  6aq .  313-5  100*00 

Kinate  of  Strontia.  —  a.  With  10  at.  TToi^r.  —  Easily  crystailisable. 
Resembles  the  lime-salt,  and  is  perhaps  isomorphous  therewith,  but 
effloresces  speedily  in  the  air,  losing  3  at.  water,  and  becomes  distinctly 
pearly.  Dissolves  in  2  parts  water  at  12%  and  in  a  smaller  quantity 
of  hot  water  (Baup,  Clemm). 

Clemm. 
meoM. 

C14H110" 183     56*34    

SrO   61*8  16*96    1602 

10  HO 90     27*71    

C^^ff^SrO^'jlOaq 324*8  10000    

b.  With  15  flrf.  Water.  —  Needles,  which  effloresce  rapidly  in  the 
air. 
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Clemm 
meem. 

C"H"0"  

183     49-49    .... 

SrO    

51*8  1401     .... 

....     13-81 

16  HO 

135      36*50    .... 

C"H"SrO»15aq 

369-8  10000 
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KincUe  of  Lime.  —  Occurs  in  cinchona-bark.  —  Lime-water  does  not 
precipitate  aqueous  kinic  acid,  even  on  boiling,  and  only  after  long 
standing  when  alcohol  is  added.  Chloride  of  calcium  precipitates  the 
aqueous  solutions  of  the  alkaline  kinates,  only  after  adding  alcohol 
and  ammonia,  and  allowing  the  mixture  to  stand  (Wackenroder).  — 
Einate  of  Ume  in  contact  with  a  solution  of  lime  in  sugar-water  does 
not  form  a  basic  salt ;  nor  can  any  other  than  the  mono-acid  salt,  with 
10  at.  water,  be  obtained  from  a  solution  to  which  either  alcoholic 
hydrochloric  acid  or  an  excess  of  kinic  acid  has  been  added  (Hesse). 

With  10  at  Water.  Preparation  (p.  224).  Rhomboidal  laminsB  of  78°  and 
•112®,  frequently  hexagonal,  from  having  the  two  acute  angles  truncated 
(Baup).  Very  large  transparent  tables,  which  may  be  bent  between 
the  teeth,  and  are  nearly  tasteless  (Vauquelin,  Henry  &  Plisson).  From 
acid  solutions  it  is  obtained  in  highly  lustrous,  concentric  prisms 
(Hesse). 

When  exposed  for  some  days  to  dry  air,  it  loses  from  10  to  12  p.  c. 
water  (Liebig).  It  quickly  loses  1  at.  water  in  contact  with  the  air, 
7  at.  over  oil  of  vitriol  (Hesse).  The  larger  crystals,  when  exposed  to 
the  air,  acquire  a  nacreous  lustre  on  the  surface  without  efflorescing 
(Clemm).  —  The  salt  melts  in  its  water  of  crystallisation  when 
quickly  heated  to  100°,  gives  off  the  water  completely  at  120°,  suffers 
no  further  diminution  of  weight  at  180°,  and  does  not  turn  ^brown 
even  at  200°.  The  dried  salt  heated  to  215°,  begins  to  melt  and  turns 
brown,  with  loss  of  1*2  p.  c,  in  consequence  of  some  decomposition 
(Hesse).  —  It  dissolves  in  5  pts.  of  cold  water  (Vauquelin) ;  in  6  pts. 
water  at  16"  (Baup)  ;  much  more  abundantly  in  hot  water.  It  is 
insoluble  in  highly  rectified  spirit,  but  dissolves  in  spirit  of  20  B. 
(Henry  &  Plisson).  —  Its  aqueous  solution  turns  the  plane  of  polarisa- 
tion to  the  left  (Hesse). 

Hesse.  Zwenger  &  Siebert. 

a.  h, 

....     89-81     39-8     39-38    3925 

5-21     5-4    5-45     534 

41-71     41-7     41-86    4213 

13-27     13-1     13-31     13-28 

Ci*H"CaO»« 211     100-00     1000     10000    10000 

a.  From  bilbeiy  leaves ;  h.  From  coffee.  —  Contains  13-3  p.  c.  lime  (Henry  & 
Plisson)  ;  13'14p.  c.  (Liebig). 

CrygtciU,  Banp.        Liebig.        Heese.        Clemm. 

C»<ffJO»    183    ....  60-8 

CaO    28    ....  9-3  ....     938  ....     918  ....     933     ....     917 

lOHO 90    ....  29-9  ....  29-56  ....  2881  ....  29*77 

C"H"CaOW,10aq 301    ....  1000 

The  salt  obtained  from  bilberry  leaves  contained  29'98  p.  c,  that  fr*om  coffee 
29*81  p.  c.  water  (Zwenger  &  Siebert). 


14  0 

Dried, 
84 

11  H 

11 

11  0 

CaO 

88 

28 
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Kinateof  Magnesia,  — White  needles^  which  give  off  their  water  of 
cnrstallisation  at  ItX^"*,  without  melting,  either  at  that  temperature  or 
when  bomt  (Gemm).  Pennanent  in  the  air ;  very  soluble  in  water 
(lienrj  k,  Plisson). 

Clenmi. 

CMH'Ky* 183 71-21    

MgO  20    7-78    7-80 

6HO  54    21^1 20-65 

C»«H"MgO",6«q..  257 lOCHW 

Hydrate  of  almmiua  does  not  appear  to  miite  with  kinic  acid.  —  The  kinaty^  do 
not  precipitate  the  adta  of  eiroimimm  or  mramimm  (Yanqndin,  PeDetier  &  Carentou). 


Kinate  of  Manganese. — The  alkahne  kiiiates  do  not  precipitate  manganeie-fialtfi. 

Pale  rofie-colonred  crystalline  cmsts,  which  are  unalterable  at  ISC, 
and  do  not  melt  when  burnt. — Soluble  in  about  200  pts.  of  cold  water 
(Clemm). 

demm. 

C»<H»MiiO" 183-0    8371     - 

MnO 35-6     16-29     1617 


C^ff^MnO* 218-6    lOOiK) 


KinaU  of  Zinc.  —  On  precipitating  the  lime-salt  with  sulphate  of 
miCj  and  evaporating  the  filtrate,  dirty  white  laminae  and  small 
crystalline  needles  separate  out  (Henry  &  Plisson).  —  White  cniAts 
permanent  at  180°,  and  not  melting  when  burnt  (Clenmi).  Very 
soluble  in  water  (Henry  &,  Plisson). 

Zwenger  k  Siebert.     Heniy  k     demm. 
h,  Plisson. 


14  C 

11  H 

84-0 

110 

....    37-56 
....      4-91 
....     89-38 
....     1815 

a. 

....     37-25 
6-13 

11  0 

880 

....     39-48 

ZnO 

40-6 

....     18-14 

1810    ....  17-79    ....  17-95 


0><H»»ZnO» 223-6    ....  10000    ....  10000 

a.  From  bilbeny-leayes.    h.  From  coffee. 

Kinate  of  Cadmium.  —  Resembles  the  zinc-salt  in  appearance  and 
when  heated.    Dissolves  in  about  253  pts.  cold  water  (Clemm). 


d<in>o»  

CdO  

183    ... 

64    ... 

74-09    .. 

25-91    .. 

demm. 
25-97 

C"H>K)dO"  

247 

10000    .. 

•• •••• 

Kinate  of  Lead. — Neutral  acetate  of  lead  does  not  precipitate 
kinic  acid  in  aqueous  solution,  or  combined  with  alkalis,  except  on 
addition  of  ammonia.  Basic  acetate  of  lead,  added  to  a  concentrated 
aqueous  or  alcoholic  solution  of  kinic  acid,  throws  down  a  copious  white 
precipitate,  which  is  easily  soluble  in  the  basic  acetate  and  in  water, 
and  becomes  crystalline  and  pearly  on  standing  ( Wackenroder). 

a,  Quadrobasic.  Precipitated  bj  basic  acetate  of  lead  from  kinate  of  lime 
(Pelletier  &  Cayentou).  An  excess  of  the  precipitant  dissolveB  the  precipitate :  hence 
it  if  better  not  to  precipitate  completely  (Baup).  —  The  boiliQg  solution  of  the 
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mono-acid  salt  is  precipitated  by  ammonia,  and  the  precipitate  is 
quickly  washed  with  boiling  water,  being  protected  at  the  same  time 
from  the  action  of  carbonic^  acid  (Woskressensky).  It  easily  absorbs 
carbonic  acid  from  the  air.  When  heated,  it  gives  off  water,  without 
suffering  any  further  alteration  at  200°.  It  dissolves  in  acetic  and 
other  acids. 

at  200*.  WoskresseiiBky. 

14  C 84    18-91     13-53     1493 

8  H 8    1-32     1-26     149 

8  0 64    10-59     11-86 

4  PbO    448    7418    73-36 

C^^H^Pb^OW 604    10000    10000 

Contains  72*73  lead-oxide  (Baup),  72*52  p.  c.  (Liebig).  —  Reicbardt  (CAem, 
Bestandth.  der  CTUnarinden^  Braunecbw.  1855),  mentions  a  salt  containing  69*34  p.c. 
PbO  at  100^ 

b.  Mono-basic.  —  The  solution  of  hydrate  of  lead  in  aqueous  kinic 
acid  solidifies  to  an  acicular  crystalline  mass  when  evaporated  on  the 
water-bath  (Henry  &  Plisson).  The  mother-liquor  evaporated  to  a 
syrup  yields  needles,  which,  after  drying  in  moderately  warm  air, 
contain  2  at.  water  of  crystallisation  (Baup).  Permanent  in  the  air, 
and  has  a  sweet  taste.  Dissolves  easily  in  water,  also  in  alcohol  of 
82**  B.  (Heniy  &  Plisson). 

At  100'.  Henry  &  Plisson. 

C?<H"0"   183    6206     

PbO   112     37-94    87-48 


C"H"PbOJ3 295    10000 


Acetohnate  of  Lead,  —  When  aqueous  kinic  acid  is  boiled  with  a 
large  excess  of  neutral  acetate  of  lead,  and  the  filtrate,  evaporated  to 
a  syrup,  is  mixed  with  alcohol,  distinct  crystals  shoot  out,  containing 
acetic  as  well  as  kinic  acid  (Woskressensky). 

Ferric  Kinate.  —  Kinic  acid  protects  ferric  salts  from  precipitation 
by  alkalis  (Rose).  Aqueous  kinic  acid  is  not  coloured  by  ferric  hydro- 
chlorate  (Hesse).  The  pale  yellow  solution  mixed  with  ferric  hydro- 
chlorate  assumes  a  deeper  yellow  colour,  becoming  dark-red  on  boiling, 
with  formation  of  ferrous  hydrochlorate  ( Wackenroder).  —  The  red- 
brown  solution  of  ferric  hydrate  in  aqueous  kinic  acid,  leaves  when 
evaporated  a  semi-crystalline,  very  astringent  mass,  which  does  not 
become  moist  on  exposure  to  the  air,  but  is  very  soluble  in  water 
(Henry  &  Plisson). 

Bi'acidp>asic). — Obtained  accidentally  on  quickly  evaporating  a  solu- 
tion containing  kinates  and  ferric  hydrochlorate.  Microscopic  laminse 
having  the  colour  of  chromic  oxide,  soluble  in  hydrochloric  acid.  Gives 
off  water  over  oil  of  vitriol,  then  no  more  at  100^  but  decomposes  at 
170**  (Hesse).  ^ 

at  100*.  Hesse. 

28  C 168     88-44  380 

21  H- 21     4*82  4*8 

2  Fa  ..„ 56     12-82  12*4 

24  O 192     43-92  448 

2C"Hi«0«>,H0,Fe»0« 437    10000    1000 
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Kinate  of  Cobalt.  —  Separates  from  the  fine  dark-red  solation,  after 
it  has  been  left  for  several  days  to  diy  np  to  a  sjrop,  and  then  dilated 
with  water,  in  small  red  nodides,  which  quickly  effloresce  and  assame 
a  lighter  colonr.  After  drying  over  oil  of  vitriol,  or  in  the  air,  it  gives 
off  5  at.  water  at  150 "",  and  becomes  reddish  blue.  Does  not  melt  when 
bnmt  (Clemm). 

C><H»0"    183-0    68-93 

CoO    37-5    1417    14-08 

6HO  45-0    16-96     16-97 


C"H"CoOn^HO 


265*5 


10000 


Kinate  of  Nickd.  —  The  dark  green  solution  yields,  with  difficulty, 
crystalline  nodules,  which  qnickly  effloresce  in  the  sur,  and  assume  a 
lighter  colour.    Does  not  melt  when  burnt  (Clemm). 


KiO    

6HO  


Air-dried. 

...  183-0    68-90 

..    37*6     14-16 

...     450     16-M 


GLcnuiL 
14-24 


CMH»NiO»5HO 265-6 


lOOOO 


Kinates  of  Copper.  —  The  aqueous  solutions  of  alkaline  kinates  do 
not  precipitate  copper-salts  (Yauquelin;  Pelletier  &  Caventou);  but  on 
addition  of  potash-ley,  a  bluish  green  precipitate  is  formed  (Wacken- 
roder),  which  dissolves  in  excess  of  alkali  (Liebig). 

a.  Bibasic,  —  1.  Aqueous  kinate  of  baryta  is  decomposed  by  a  not 
quite  equivalent  quantity  of  cupric  sulphate,  and  a  few  drops  of  baryta- 
water  are  added  to  the  clear  filtrate,  which  then,  on  standing  or 
evaporating,  deposits  regular  crystals  (Liebig).  — 2.  Aqueous  kinic  acid 
is  boiled  with  excess  of  cupric  hydrate  (Baup),  and  the  filtrate  is  pre- 
cipitated with  ether-alcohol  (Zwenger  &  Siebert).  In  this  mode  of  prepa- 
ration it  is  difficult  to  separate  the  sparingly  soluble  salt  from  the  excess  of  cupric 
hydrate  (Liebig).  —  3.  The  salt  is  likewise  formed  in  small  quantity,  with 
evolution  of  acetic  acid,  on  evaporating  a  solution  of  lonate  of  lime 
with  cupric  acetate  (Baup,  Liebig).  Over  oil  of  vitriol  it  gives  off 
only  its  adhering  water  (Kremers),  amounting  to  between  1  and  2*5 
p.  c.  (Hesse).  Between  100  and  120°,  it  gives  off  4  at.  water  of 
cnrstallisation  (Liebig),  and  decomposes  at  a  temperature  above  140** 
(Kremers).  —  Dissolves  in  1150  to  1200  pts.  water  at  18°  (Baup). 


CrifHale. 

14  0   840  .... 

14  H  140  .... 

14  O  1120  .... 

2  CuO 79*4  ... 

C»*H»Cu»0»*,2aq ...  289*4  ....  10000  ....  10000  ....  10000  ....  10000  ...    10000 


Woskres- 

Kremers. 

Hesse. 

Zwenger  & 

sensky. 

Siebert. 

mean. 

mean. 

mean. 

2903 

....     ^bo*X7  ....     2o*oS  .... 

28-86 

....     Zo'iMk 

4.83 

...       4-85  .. 

.,      4-95  .... 

5-00 

....      5-05 

38  71 

....     40-51  .. 

..     3o*80  .... 

38-90 

....    38-69 

27-43 

....     26-47  .. 

..     27-42  .... 

27-25 

....     27-42 

Or: 


Crysiale, 
C14H10O10  1740 

2CuO 79-4 

4HO  360 


6014 
27-43 
12*43 


0"HMCu«0",4aq  2894 


10000 
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Baap. 

Liebig. 

Kremen. 

Heese.        Zwenger  & 
Siebert. 

Ci4Hioo»  

20uO 27-69 

....    47-63 
....     12-88 

....     12-86 

4HO   14-48 

....    12.26     ....     12.43 

0WH»0u»0>»,4aq  .... 

J>ned, 

WoekreB8en8l[7. 
0^160. 

14  0  

.«       04i  \f      •••• 

..     100    .... 
..     oO'O     .... 
..      i*f  4      .... 

....     8316 
....       o*«M 
....    81-67 
....     81-34 

82-88 

10  H 

8-94 

10  O  

82-66 

2  CuO 

8112 

0»*H'«Cu»O^ 

..  268-4     .... 

....  10000 

10000 

b.  MoTio-acid,  —  Obtained  by  mixing  aqueous  kinic  acid,  in  excess, 
with  hydrate  or  carbonate  of  copper,  and  cooling  the  resulting 
solution,  or  leaving  it  to  evaporate.  Any  portion  of  green  basic 
salt  that  may  be  precipitated  at  the  same  time,  is  removed,  and  the 
neutral  salt  is  crystallised  from  water  containing  kinic  acid.  —  Pale 
blue  laminsB  or  needles,  which  contain  5  at.  water  of  crystallisation, 
and  give  off  -J  of  it  in  contact  with  the  air.  The  salt  dissolves  in 
about  3  pts.  of  cold  water ;  the  solution  decomposes  on  standing,  and 
more  quickly  when  heated,  with  separation  of  a  basic  salt  (Baup). 

Henry  &  Plisson  describe  green,  eaeilj  soluble  needles,  oontaining  17*6  p.  c.  CuO,  at 
100",  which  perhaps  belong  to  this  place  {C**Hi>CuO^  «  1792  p.  o.  CuO). 

Mercuric  Kinate, — Aqueous  kinic  acid,  either  free  or  neutralised 
with  acids,  does  not  precipitate  either  mercuric  or  mercurous  salts 
(Vauquelin,  Wackenroder).  The  solution  of  mercuric  oxide  in  the 
aqueous  acid  does  not  crystallise,  but  deposits  a  reddish-yellow  powder 
when  heated  (Henry  k  PUsson). 

Kinate  of  Silver,  —  The  alkaline  kinates  do  not  precipitate  silver- 
salts  (Vauquelin;  Pelletier  &  Caventou)  The  mixture  of  aqueous 
kinic  acid,  or  a  kinate,  with  nitrate  of  silver,  quickly  turns  black,  from 
separation  of  metal  (Woskressensky).  —  To  prepare  the  salt,  aqueous 
kinic  acid  is  digested  with  recently  precipitated  carbonate  of  silver, 
and  the  Uquid,  which  has  become  neutral,  is  evaporated  in  vacuo  with- 
out exposure  to  light  (Woskressensky).  White,  spherical  nodules, 
which  quickly  blacken  when  exposed  to  light  (Baup).  Does  not  lose 
weight  at  lOO""  (Hesse).  Melts  when  heated  (Clemm).  Easily  soluble 
in  water,  less  soluble  in  alcohol  (Henry  &  Plisson). 

Woskres-      Hesse.        Qeimn. 
senskj. 
CrystaU,  mean. 

14  C 84  ....  2809  ....  28-31  ....  282  ....  27-67 

11  H 11  ....  8-67  ....  3-76  ....  3-7  ....  880 

Ag 108  ....  8612  ....  86-08  ....  85-7  ....  3613 

12  0 96  ....  82-12  ....  31-91  ....  824  ....  82-40 

CWH"AgO>=  299    ....  100-00    ....  100*00    ....  100*0    ....  10000 

The  silyer-salt  obtained  from  bilberry  leayes  contains  86-10  p.  c,  that  from 
coffee  36*27  p-  c,  silver  (Zwenger  &  Siebert). 

Alkaline  kinates  do  not  precipitate  gold-salU  (7auquelin ;  Pelletier  &  Caventou). 


234         PRIMARY  NUCLEUS  C*H«;  OXTGEN-NUCLBUS  0«H«Ow 


Eanic  acid  does  not  unite  with  urea  (Hlasiwetz,  Wien.  Ahad.  Ber. 
20.  207).  It  dissolves  in  dilute  alcohol  more  abundantly  than  in  aico* 
hoi  of  94  p.  c,  and  is  nearly  insoluble  in  ether  (Wackenroder). 

Further  Combmaiitnu.  —  With  quinine  and  dnchonme. 


Emide. 

0.  Hessb.     Ann.  Pharm.  110,  335. 

Formation.    By  heating  kinic  add  (p.  225). 

PrqHJoration.  Kinic  acid  is  heated  in  an  air-bath  to  between  220° 
and  250°  ;  the  brown  mass  is  dissolved  in  boiling  alcohol ;  the  brown 
viscid  substance  which  separates  on  cooling  is  removed;  and  the 
crystals  which  separate  on  spontaneous  evaporation  are  recrystallised 
from  water. 

Small  crystals  resembling  sal-ammoniac,  which,  in  presence  of 
certain  bases,  take  up  water  and  are  converted  into  salts  of  kinic 
acid — Reaction  acid.  —  Easily  soluble  in  water  whether  cold  or  hot, 
sparingly  in  dilute  alcohoL    !No  coloration  with  ferric  chloride. 


14  C  

o^lOO'- 
84    ... 

48-28    ... 

...M      6*75 
45-97    ... 

mean. 
48-50 

10  H 

10    ... 

5-95 

Xw    V/  ■•••■••«•••••••• 

oO     ... 

45-56 

C"H»0>« 

174    ... 

.....  lOO-OO    ... 

100-00 

Conjugated  Compounds  of  Kink  Add. 

Einate  of  Ethyl. 
(nxQUQit  —  c"H»K)",C*H«0. 
Hesse,    he.  cit. 

Kinie  ether.     Chinaedwe  Aether.     Chinavineeter. 

Obtained  by  heating  kinate  of  silver  with  iodide  of  ethyl.  The 
excess  of  iodide  of  ethyl  is  drawn  off,  and  the  residue  is  exhausted 
with  absolute  alcohol  and  evaporated. 

Yellcw  syrup,  viscid  at  mean  temperature,  mobile  at  50%  having  a 
bitter  taste  and  aromatic  odour. 

In  vacuo. 

18  C    108    49-09  48-8 

16  H  16    7-27  7-5 

12  O    96    43-64  437 


CP<H"0",C<H»0 220    100-00    100-0 


CARBOHYDROKINONIC  ACID.  235 

Appears  to  distil  without  decomposition  between  240°  and  250°  in 
a  stream  of  carbonic  acid ;  but  a  larger  portion  of  it  is  decomposed, 
with  intumescence,  at  a  temperature  a  little  above  100°.  —  When 
heated  on  platinum-foil,  it  volatilises  at  first  with  a  white  flame,  and 
finally  bums  away  with  a  bright  flame.  —  Slowly  decomposed  by 
water. 

Easily  soluble  in  water  and  in  alcohol;  less  soluble  in  ether. 


Kinanilide. 

C«NH"0"  =  C**ffXC»NH«)0". 
Hesse,    loc.  cit. 

When  kinic  acid  is  heated  to  180°  with  excess  of  aniline,  water 
and  aniline  are  volatilised,  and  a  residue  is  left  which  solidifies  on 
cooling.  From  this  substance  ether  dissolves  unaltered  aniline,  and 
the  remainder,  dissolved  in  ether-alcohol,  yields  the  anilide. 

The  small,  white,  silky  needles  which  separate  on  cooling  and 
evaporation,  give  off,  when  heated  to  90°,  after  drying  over  oil  of 
vitriol,  from  6*4  to  6*6  p.  c.  water  (2  at.  «  6-32  HO),  melt  when  further 
heated  to  174°  (corrected),  and  solidify  in  the  laminar  form.  Neutral. 
Decomposes  above  240°  without  subhming.  — Dissolves  easily  in  water 
and  alcohol,  sparingly  in  ether. 


26  C    

N   

19  H  

Crystals. 

156    

14    

...    64-74    ... 

...         4  vX.       ••• 

...       6  66     ... 
...     33-69     ... 

Hesse. 
64.5 

"Z      6-7 

12  0    

96     

C«Nn»70W,2HO    . 

26  0    

N    

17  H  

10  0    

286     

^^90'. 

156    ..... 

14    

17    

...  10000 

...     68-42     ... 

6-24    ... 

...      6-33     ... 

...     30-01     ... 

Hesse. 
68-5 

!.'!."      6-6 

C^jTEy^Qio 

267    

...  100-00     ... 

•  •«•• 

Appendix  to  vol.  xi,  p.  164. 

1.  Garbohydrokinonic  Acid. 

C"H«0«  =  C»H«0*,2C0*. 

0.  Hesse  (1859).     Ann.  Pharm.  112,  52;    114,  292;    Untersuchungen 

ubeTy  die  Chinongruppe^  Gottingen,  1860.  —  Ann.  Pharm.  122,  221. 
E.  Lautemaiw.     Ann.  Pharm.  120,  315. 

Formation.     1.  By  the  action  of  bromine  on  aqueous  kinic  acid 
(p.  227).  — 2.  By  heating  kinic  acid  above  200°;  by  the  action  of 
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chlorate  of  potash  and  hydrochloric  acid  on  dilute  aqueous  kinic  acid, 
or  of  peroxide  of  manganese  and  sulphuric  acid  on  aqueous  kinate  of 
lime,  small  quantities  of  carbohydrokinonic  acid  are  formed,  recognisa- 
ble by  ferric  hydrochlorate  (Hesse). 

Preparation,  Bromine  is  added  to  aqueous  kinic  acid  by  portions 
of  10  drops  each,  till  a  portion  of  it  remains  undissolved,  even  after 
the  liquid  has  been  frequently  agitated  and  left  to  stand  for  12  hours. 
The  solution  is  then  decanted  from  the  undissolved  bromine,  diluted, 
filtered,  and  mixed  with  carbonate  of  lead,  as  long  as  a  brisk  evolution 
of  gas  is  thereby  set  up,  and  bromide  of  lead  produced.  The  filtrate, 
evaporated  to  a  thick  syrup  on  the  water-bath,  and  shaken  up  with 
about  5  vol.  ether,  yields  to  this  liquid  carbohydrokinonic  acid,  which, 
after  the  ether  has  been  distilled  off,  remains  as  a  brown  crystalline 
residue.  It  is  purified  by  re-crystallisation  from  water  containing 
hydrochloric  acid,  with  help  of  animal  charcoal.  —  Or  the  solution, 
treated  with  bromine  and  filtered,  is  mixed  with  carbonate  of  lead, 
till  this  salt  begins  to  take  up  organic  substances;  the  filtrate  is 
precipitated  with  solution  of  neutral  acetate  of  lead,  and  then,  after 
this  precipitate  has  been  collected,  a  further  precipitate  is  obtained  by 
addition  of  ammonia.  By  decomposing  the  precipitates  suspended  in 
water  with  hydrosulphuric  acid,  then  boiling  up  and  diluting  the 
filtrate,  carbohydrokinonic  acid  is  obtained  from  tne  first  precipitate. 
The  acid  obtained  from  the  second  lead-precipitate  still  retains  unaltered 
kinic  acid,  from  which  it  may  be  separated  by  ether  (Hesse). 

Properties.  The  crystallised  acid  is  obtained  anhydrous  by  heating 
to  100**  (imi.  tV.).  Melts  at  207°  (corrected)  with  partial  decomposition, 
and  solidifies  in  the  radio-crystalline  form  between  160°  and  170** 
(Hesse).  When  cautiously  heated,  it  subUmes  with  partial  decompo- 
sition (Lautemann).  —  Tastes  sour,  and  at  the  same  time  bitter. 
Reddens  litmus  (Hesse). 


at  100"*.  mean. 

U  0  84    64-54  5405 

6  H 6     3-90  3-96 

8  O 64    41-66  4200 

C"H«0» 154    10000    10000 

The  following  acids  give  reactionB  yery  similar  to  those  of  carbohydrokinonic  acid. 
-^  1.  MoritUannic  acid  (xv,  473)  and  Morin  (xy,  477),  which,  according  to  Hlasiwetz's 
formula  (xy,  474)  are  isomeric  with  carbohydrokinonic  acid.  —  2.  Deuterocatechuie 
acid  (C"H*08)  and  Tricatechuic  acid  (CWff«0«).  These  two  acids  are  supposed  by 
Strecker  (Ann.  Fharm.  118,  280)  to  exist  in  catechu,  inasmuch  as  he  regarded  the 
compound  described  as  pyrocatechin  (xi,  379),  first  as  the  one,  then  as  the  other  of 
these  acids,  and,  finally,  as  a  mixture  of  the  two.  —  3.  Frotocatechuic  acid.  This  acid, 
according  to  Lautemann  {Awn.  Fharm.  120,  315),  must  be  regarded  as  identical  with 
carbohydrokinonic  acid,  since  the  latter  acid,  when  heated  with  pumice,  is  capable  of 
yielding  pyrocatechin  (vid.  inf.).  But,  according  to  Hesse  (Ann.  Pharm.  122,  221), 
the  two  acids  react  differently  with  cupric  tartrate,  and  must,  therefore  be  regarded 
as  only  isomeric.  —  4.  OxysalicyUc  acid.  With  regard  to  this  acid,  Lautemann  (^»i». 
Pharm.  120,  316),  thinks  it  probable  that  it  may  be  capable  of  passing  into  carbo- 
hydrokinonic acid  (or  the  latter  into  oxy salicylic  acid).  The  acids  3  and  4  are  here 
described  as  an  Appendix  to  Carbohydrokinonic  acid. 

Decompositions.    1.  Carbohydrokinonic  acid  is  resolved  by  fusion, 
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and  with  great  facOity  when  heated  to  240°,  into  carbonic  acid  and 
hydrokinone  (xi,  161) : 

C"H«0»  =  C»«H«0*  +  2C02  (Hesse). 

When  it  is  heated  with  pumice,  pyrocatechin  is  obtained,  instead  of 
hydrokinone,  the  former  being  apparently  capable  of  passing,  under 
circumstances  not  exactly  known,  into  hydrokinone  (Lautemann,  Aniu 
Pharm,  120,  816).  —  It  is  not  altered  by  boiling  dilute  futric  acid;  the 
concentrated  acid  converts  it,  with  rise  of  temperature  and  evolution 
of  nitrous  acid,  into  oxaUc  acid,  together  with  a  trace  of  a  yellow  sub- 
stance. —  3.  Anhydrous  sulphuric  acid  dissolves  it,  without  evolution  of 
gas,  forming  a  blue  liquid,  brownish  by  reflected  light.  No  conjugated 
sulphuric  acid  can  be  obtained  from  this  solution. — In  oil  of  vitriol^ 
carbohydrokinonic  acid  dissolves  slowly,  and  chars  when  heated.  — 
4.  Bromine  dissolves  slowly  in  the  aqueous  acid,  with  evolution  of  gas. 
— 5.  Aqueous  carbohydrokinonic  acid  in  contact  with  bicarbonate  of 
Ume  and  air,  acquu-es  a  dark,  nearly  black  colour,  and  deposits  a  black 
precipitate,  which  effervesces  with  acids  (Hesse).  —  6.  From  cupric 
hydrate  and  potassio-cupric  tartrate  aqueous  carbohydrokinonic  add 
separates  cuprous  oxide ;  from  mercuric  and  silver-salts  it  separates  the 
metal.  Dilute  aqueous  carbohydrokinonic  acid  mixed  at  S°  or  10°,  with 
neutral  solution  of  nitrate  of  silver,  becomes  dark-coloured  in  a 
quarter  of  an  hour,  even  in  the  dark,  and  in  three  hours  separates 
metallic  silver  (Hesse).  According  to  Lautemann  {Ann.  Pharm.  120, 
317),  aqueous  carbohydrokinonic  acid  reduces  nitrate  of  silver  when 
heated,  but  not  in  the  cold. 

Combinations,  With  Water,  —  Bihydrated  Carbohydrokinonic  acid. 
— Furcate  groups  of  needles,  also  rhombic  laminsB  or  granular  crystals. 
Dimorphous.  The  granular  crystals  are  distorted  twins,  belonging  to  the  oblique 
prismatic  system.  The  terminations  of  the  right  prismatic  needles  could  not  be 
observed ;  they  are  rhombic  prisms,  haying  the  acute  edges  perpendicularly  truncated, 
dearable  at  right  angles  to  the  prismatic  faces  (Hesse J.  —  Heated  tO  85° — 100% 

it  gives  off,  on  the  average,  10*5  p.  c.  water  (calc.  2  at.  » 10-46  HO). 
(Hesse). 

Dried  in  the  air  or  over  oil  of  vitriol,  Hesse. 

14  C    84    48-83    484 

8  H    8    4-65     4-7 

10  O    80    46-52     46-9 

C"HH>8,2aq 172     10000    1000 

Crystallised  carbohydrokinonic  add  dissolves  in  40  or  60  pts.  of 
water  at  17%  and  very  easily  in  boiling  water  (Hesse). 

With  bases  the  acid  forms  salts,  which  are,  for  the  most  part,  easily 
soluble  in  water,  sparingly  soluble  or  insoluble  in  alcohol.    Hesse  regards 

the  acid  as  monobasic,  and  the  ammonia<salt  as  a  basic  salt,  in  which  1  at.  ammonia 
takes  the  place  of  water  of  crystallisation  0"H*(NH<)0«  +  NH».    But  Striker's  view 

iSandwdrterb.  2  [2],  996),  which  regards  the  acid  as  bibasic,  is  perhaps  to  be  preferred. 
Carbohydrokinonic  acid  decomposes  the  carbonates  of  the  alkaline 
earths.  Its  salts  turn  brown  in  the  air.  In  contact  with  a  small 
quantity  of  sesquichloride  of  iron,  they  acquire  a  violet  colour ;  with  a 
larger  quantity,  a  fine  purple-violet  to  chrome-green  colour,  especially 
in  neutral  solution  (Hesse). 

Ammonia-aalts,  —  When  dry  ammonia-gas  is  passed  over  dry  carbo- 
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liydrokiuomc  acid,  100  pts.  of  fhe  acid  take  up  from  22-3  to  22*7  pts.  of 
ammonia  (2  at.  =  2208  NH^),  without  giving  off  water.  The  resulting  com- 
pound, freed  from  excess  of  ammonia  by  standing  over  oil  of  vitriol,  con- 
tains 44-7  p.  c.  C.  and  6*2  H.,  corresponding  to  the  formula  C"H'0*,2NH* 
(calc.  44-68  p*  c.  C.  and  6-38  H).  When  exposed  to  moist  air,  it  quickly  gives 
off  ammonia,  and  dissolves,  with  alkaline  reaction,  in  water  and  alcohoL 
The  latter  solution,  when  evaporated,  deposits  small  acid  crystals. 
Hydrated  ether  partially  dissolves  the  ammonia-salt,  leaving  a  portion, 
I)erhaps  consisting  of  C"11W,NH'  +  2  aq.  An  ether-alconolic  solu- 
tion of  carbohydrokinonic  acid  becomes  turbid  when  ammonia-gas  is 
passed  over  it,  and  then  clear,  depositing  concentric  groups  of  prisms. 
Brown  substances  are  formed  at  the  same  time  (Hesse). 

The  potash-salt  is  precipitated  from  its  aqueous  solution  by  alcohol 
in  the  form  of  a  syrup.  —  The  manganous  salt  forms  small  prisms, 
easily  soluble  in  water.  —  The  zinc-salt  forms  laminae.  —  Aqueous 
carbohydrokinonic  yields  a  greyish  yellow  precipitate  with  tartar' 
emetic  (Hesse). 

Lead-salt.  —  From  aqueous  carbohydrokinonic  acid,  an  aqueous  or 
alcoholic  solution  of  neutral  acetate  of  lead  throws  down  an  amor- 
phous precipitate,  easily  soluble  in  nitric  acid,  with  diflSculty  in  acetic 
acid.  Part  of  the  carbohydrokinonic  acid  dissolves  at  the  same  time  in 
the  acetic  acid  which  is  set  free,  so  that  the^filtrate  still  gives  a  precipi- 
tate with  ammonia  (Hesse). 


at  100*'— ISC'*.  mean, 

14  C 840    17-49    17-36 

6  H    50    104     riO 

3  Pb  3110    64-80    66-40 

10  0 800    16-67    1615 

CP*H«Pb08,2PbO....  4801     10000    10000 

Aqueous  carbohydrokinonic  acid  forms  with  ferric  hydrochlorate  a 
dark-g^een  solution,  changing  to  violet  on  addition  of  bicarbonate 
of  soda,  or  of  tartaric  acid,  ferric  hydrochlorate,  and  ammonia  (Hesse, 
Lautemann). 

Carbohydrokinonic  acid  dissolves  very  easily  in  alcohol  and  in  ether, 
— The  aqueous  solution  does  not  precipitate  a  solution  of  ^cZa^m  (Hesse). 

2.  Frotocatechuic  acid,  —  Obtained,  together  with  oxalic  acid,  acetic 
acid,  and  humous  substances,  by  the  action  of  melted  hydrate  of  potash 
on  piperic  acid  (xv.  7)  : 

C«ff0O«  +  16H0  «  C"H«08  +  C*H^O<  +  CHIP08  +  2C0«  +  14H. 

Hydrate  of  potash  is  melted  in  a  silver  basin  with  a  small  quantity  of 
water,  piperic  acid  is  added,  with  constant  stirring,  and  the  mixture 
is  heated  as  long  as  it  continues  to  give  off  gas.  The  cooled  mass 
dissolved  in  water,  supersaturated  with  dilute  sulphuric  acid,  filtered, 
and  shaken  up  with  ether,  yields  to  that  liquid,  protocatechuic  acid.  — 
Or  sulphuric  acid  is  added  to  the  fused  mass  in  sufficient  quantity  to 
produce  a  slight  acid  reaction  ;  the  liquid  is  strongly  concentrated,  and 
the  residue  boiled  with  alcohol,  to  remove  protocatechuate  of  potash ; 
the  alcoholic  solution  is  then  evaporated,  the  residue  again  taken  up 
with  water,  and  the  solution  precipitated  by  neutral  acetate  of  lead, 
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which  throws  down  first  yellow,  then  pure  white  flocks.  The  latter, 
collected,  washed  with  water,  and  decomposed  by  hydrosulphuric  acid, 
yield  aqueous  protocatechuic  acid.  By  evaporation  the  hydrated  add 
is  obtained  in  furcate  groups  of  crystals  and  laminae.  When  heated 
to  100°,  it  gives  off  2  at.  water  and  leaves  C"HW.  It  has  an  acid 
reaction,  dissolves  sparingly  in  cold,  more  easily  in  hot  water ;  also  in 
alcohol  and  in  ether.  It  is  resolved  by  heat  into  carbonic  acid  and 
pyrocatechin.  Exposed  to  the  air,  in  contact  with  excess  of  bases,  it 
acquires  a  dark  colour.  From  an  ammoniacal  solution  of  chloride  of 
barium,  it  throws  down  flocks  on  addition  of  alcohol.  With  solution 
of  neutral  acetate  of  lead,  the  aqueous  acid  forms  white  flocks, 
C"H»0',3PbO(=C>*H*Pb*0«,PbO,HO),  which,  at  130%  contain  an  atom 
of  water  less,  and  dissolve  in  ammonia,  potash,  and  acetic  acid.  The 
latter  solution,  when  evaporated,  deposits  colourless  granules, 
C"H»PbO",2HO,  which,  at  140°,  give  off  2  at.  water,  and  dissolve  with 
difficulty  in  dilute  acetic  acid.  —  Aqueous  protocatechuic  acid  does  not 
colour  ferrous  salts  alone,  but  if  traces  of  ferric  oxide  are  present,  a 
violet  colouring  is  produced.  Mixed  with  a  small  quantity  of  ferric 
hydrochlorate,  it  becomes  dark  green  and  forms  ferrous  oxide ;  the 
mixture  is  coloured  a  deep  red  by  excess  of  potash,  and  on  subsequent 
addition  of  hydrochloric  acid,  it  becomes  violet  and  afterwards  colour- 
less. —  From  potassio-cupric  tartrate  it  does  not  throw  down  cuprous 
oxide,  even  at  the  boiling  heat :  with  cupric  acetate  it  at  first  forms 
no  precipitate,  but  on  standing  or  warming,  it  throws  down  a  red 
powder,  soluble  with  blue  colour  in  tartaric  acid.  From  ammoniacal 
nitrate  of  silver  it  immediately  throws  down  a  black  precipitate 
(Strecker,  Ann.  Pharm,  118,  280). 

3.  OxysciUcyUc  acid.  —  Obtained   by  boiling  moniodosalicylic  acid 
with  potash : 

C^^WlQfi  +  KO,HO  =  C"H609  +  KI. 

Moniodosalicylic  acid  (for  the  preparation  of  which  see  Ann.  Pharm.  120,  800) 

is  dissolved  in  strong  potash-ley,  and  the  solution  is  boiled  down  till 

all  the  water  is  expelled,  the  mass  begins  to  melt,  and  the  whole  of 

the  iodosalicylic  acid  is  decomposed.  (This  is  known  hj  the  fused  mass 
turning  yellow  and  then  brown,  as  well  as  bj  the  non-separation  of  sparingly 
soluble  iodosalicylio  acid  on  treating  samples  of  the  liquid  with  dilute  hydrochloric 

acid).  The  solution  is  dilutea  by  pouring  it  into  water,  then  super- 
saturated with  hydrochloric  acid,  and  left  to  cool ;  and  the  yellow- 
brown  filtrate  is  treated  with  ether,  to  dissolve  out  the  resulting 
oxysalicyhc  acid,  which  remains  in  coloured  crystals  on  evaporating 
the  ether.  It  is  purified  by  solution  in  water,  precipitation  with 
neutral  acetate  of  lead,  and  decomposition  of  the  lead-salt  with  hydro- 
sulphuric  acid.  —  Highly  lustrous,  well -developed,  concentrically 
grouped  needles,  without  water  of  crystallisation,  having  the  compo- 
sition C"HK)*,  partially  fusible  without  decomposition  when  cautiously 
heated,  easily  soluble  in  water,  alcohol,  and  ether.  —  Melts  at  193® 
(uncorrected),  splits  up  between  210**  and  212®  into  carbonic  acid  and 
pyrocatechin,  mixed  with  vaiiable  quantities  of  hydrokinone  {vid.  sup.). 
—  With  alkahs  it  instantly  assumes  a  reddish  colour,  quickly  chang- 
ing to  brown ;  the  oxysalicylates  of  the  alkaline  earths  likewise  turn 
brown  and  decompose  when  exposed  to  the  air.  —  The  aqueous  acid 
colours  ferric  hydroclorate  deep  blue,  changing  to  a  beautiful  violet  on 
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addition  of  bicarbonate  of  soda ;  tbc  latter  colouring  is  also  produced 
on  addition  of  ferric  hydrochlorate,  tartaric  acid,  and  ammonia.  The 
aqueous  acid  forms  with  neutral  acetate  of  lead,  a  yellowish-white 
precipitate,  easily  soluble  in  acetic  acid,  insoluble  in  water ;  it  does  not 
alter  nitrate  of  silver  in  the  cold,  but  reduces  it  easily  and  completely 
when  heated  (Lautemann,  Ann.  Pharm,  120,  311). 


Ethyl-carbohydrokmonic  Add. 

Hesse,    {loc.  cU.) 

Ccwhohydrohinonic  ether, 

Carbohydrokinonic  acid  is  dissolved  in  alcohol  of  90  p.  c. ;  the 
solution  is  saturated  with  hydrochloric  acid  gas ;  the  alcohol  is  distOled 
off  in  the  water-bath ;  the  residue  is  shaken  up  with  ether,  as  long  as 
that  liquid  takes  up  a  substance  which  colours  ferric  chloride;  the 
ether  is  then  distilled  off ;  the  brown  crystalline  residue  is  shaken  up 
with  boiling  very  dilute  alcohol  and  a  small  quantity  of  carbonate  of 
soda ;  the  solution  is  left  to  cool ;  and  the  acid  is  again  exhausted  with 
ether.  The  ethereal  solution  when  evaporated  leaves  coloured  crvstals, 
which  may  be  decolorised  by  again  treating  them  with  dilute  alcohol, 
soda,  and  ether. 

Properties.  Colourless  prisms  united  in  radiate  groups,  melting  at 
134°  (corrected),  and  becoming  crystalline  again  at  124*3''.    NeutraL 

Over  ail  of  vitriol,  Hesse. 

18  C    108    69*34    68*6 

10  H    10    5-49    6-6 

8  O    64    3517    35-9 

CifH*0«,C*H«0»  ....  182    10000    1000 

So,  according  to  Strecker.    Hesse  regards  the  acid  as  monobasic,  and  this  oom- 
poiind  as  the  neutral  ether. 

The  ether  melts  in  boiling  water  before  dissolving.  —  The  aqueous 
solution  added  to  neutral  acetate  of  lead^  forms  a  white  amorphous 
precipitate  soluble  in  acetic  acid ;  it  colours  ferric  hydrochlorate  violet, 
changing  to  purple-violet  on  addition  of  a  larger  quantity  of  the  iron- 
salt,  and  finally  to  chrome-green.  It  reduces  mercuric  chloride^  nitrate 
of  silver,  B,nd  potassio-cupric  tartrate. 

It  dissolves  easily  in  alcohol,  and  especially  in  ether. 


BiBulpho-hydrokinonic  Acid. 

C»H«SH)^«  =  C"H«0*,4S0«. 
Hesse.    Ann.  Phann.  110,  195. 

Formation,  p.  226. 
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Preparation  of  the  Baryta-salt.  Fuming  Bulphuric  acid  is  poured 
into  fused  or  finely  pulverised  kinic  acid,  till  a  fresh  addition  no  longer 
causes  any  considerable  evolution  of  gas,  and  the  liquid  is  gently 
warmed  towards  the  end  of  the  operation,  diluted  after  cooling  with  a 
large  quantity  of  water,  neutralised  with  carbonate  of  baryta,  and 
evaporated  to  the  crystallising  point.  The  crystals  which  first  separate 
take  up  a  large  quantity  of  colouring  matter,  so  that  the  mother- 
liquor  yields  a  less  coloured  salt. 

Free  (aqueous)  bisulphohydrokinonic  acid,  obtained  by  decomposing 
the  baryta-salt  with  the  exactly  ecjuivalent  quantity  of  sulphuric  add, 
or  the  lead-salt  with  hydrosulphunc  acid,  forms  an  acid  syrup. 

The  acid  is  hihasicy  but  only  the  bimetallic  salts  have  been  ob- 
tained. The  salts  and  the  aqueous  acid  produce  with  ferric  hydro- 
chlorate  a  fine  blue  colour,  which  disappears  on  heating  and  reappears 
with  a  dingy  tint  on  cooling.  The  blue  colour  is  also  destroyed,  slowly 
by  access  of  air,  or  by  addition  of  nitric  or  acetic  add,  quickly  by 
addition  of  hydrochloric,  sulphiuic,  or  tartaric  acid.  A  similar  action 
Is  likewise  exerted  by  sal-ammoniac,  chloride  of  barium,  diloride  of 
calcium,  sulphate  of  magnesia,  phosphate  of  soda,  neutral  acetate  of 
lead,  and  ferric  hydrochlorate.  *-  The  salts  separate  metallic  silver 
from  the  nitrate. 

Ammonia-salt,  —  Obtained  by  decomposing  the  baryta-salt  with 
carbonate  of  ammonia ;  separates  from  the  concentrated  solution  in 
large  crystals. 

Potash-salt.  —  Prepared  by  neutralising  the  aqueous  add  with  car- 
bonate of  potash.  The  bipotassic  salt  separates  even  from  solutions 
containing  2  at.  acid  to  1  at.  potash.  —  Colourless  prisms,  which  have 
a  saline  taste,  retain  6*9  p.  c.  water  when  left  over  oil  of  vitriol,  give  off 
this  water  at  150°,  and  decompose  when  melted.  —  Easily  soluble  in 
water,  sparingly  in  alcohol. 

CrygtaU,  Hesse. 

C»H*SK)w   2680    71-79  

2K    78-4    20-99  21-8 

8H0 270    7-22  69 


CMH*K«S^OW 3H0 873-4    10000 


Baryta-saU.  Prepared  as  abore  desmbed.  Beautiful  prisms  belonging  to 
the  oblique  prismatic  system,  with  angles  of  113°  4'.  When  heated,  it 
gives  off  suffocating  vapours,  hydrofenone,  kinhydrone,  and  water, 
leaving  a  residue  of  charcoal.  The  salt  dried  in  the  air  or  over  oil  of 
vitriol,  gives  off  at  90°  from  10-8  to  11-5  p.  c.  water  (6  at.  «  11-31  p.  o. 
HO),  then  between  120  and  160°  an  additional  3'3  p.  c.  (2  at.  «  8-77  p.c 
HO),  corresponding  in  all  to  8  at.  —  The  salt  dissolves  readily  in  boilmg 
water,  with  difficulty  in  cold  water,  and  in  alcohol  either  cold  or  boil- 
ing, but  is  insoluble  in  ether. 

Air-dried,  Hesse. 

12  C 72-0  15-08  15-50 

12  H   120  2-52  2-90 

2  Ba 187-2  28-75  2845 

4  S    640  13-41  13-80 

24  O   1920  40-24  89-85 


Ci«H^Ba»S*0",8aq ....  477*2    10000    10000 
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of  160». 

12  0 72-0    17*76  18-4 

4  H 40    0-98  1-5 

2  Ba   187-2    8386  

4  S 64-0    16-80  

16  0 1280    81-60  

C»H<Ba*S*0" 406-2    100-00  ^ 

At  100*  it  oontaiiu  8246  p.  c.  (calc.  C»H<Ba>SK)^<,2aq  -  82*41  p.  o.)  (Keme). 

Lime-actlt.  —  Resembles  the  baryta-salt. 


cpm^ny^ 268 74-08 

2  Ca  40    ^     1106    -    11-0 

6  HO   64    14-92    150 


C«H<Ca«S<0w,6aq  862    100*00 


Lead'SalL —  Separated  from  the  concentrated  solution  of  the  baryta- 
salt  by  neutral  acetate  of  lead,  as  a  bulky  precipitate,  which  auickly 
changes  into  yellowish  microscopic  crystals  having  a  silky  lustre. 
When  heated,  it  assumes  a  lemon-yellow  colour  and  becomes  car- 
bonised. —  It  is  nearly  insoluble  in  water  and  acetic  acid,  easily  soluble 
in  nitric  acid,  precipitable  by  ammonia. 


Over  oU  of  vitriol. 

12  0  - 72-0  10*04    10-5 

6  H 6-0  0*84    1-1 

4  Pb  416-2  57-87    581 

4  S 64*0  8-98     

20  0 1600  -  22-32    

C>«H*Pb»S*0»^(PbO,HO) 717*2    100*00    

From  aqueoTifl  mereurie  ckhride,  the  baryta-salt  crjstalliseB  free  from  mercuxy. 

Bisulphohydrokinonic  acid  dissolves  readily  in  alcoholy  but  is  insolu- 
ble in  ether. 


Appendix  to  CkmymLtida  contavmg  28  at.  Carbon. 

Thigigenin. 

RocHLEDER  &  SjLWALiER.     Wien,  Ahod.  BtT,  29,  10. 

Occurrence  and  Formation,  Occurs  in  very  small  quantity  in  the 
Frondes  Thujm^  the  green  parts  of  Thuja  occidentalism  and  is  produced, 
together  with  sugar,  when  thujin  is  heated  with  hydrochloric  add 
(p.  246). 

Preparation,  Comminuted  Fronds  Thujce  are  boiled  with  alcohol ; 
the  decoction  is  strained  and  left  to  cool ;  the  deposited  wax  is  sepa- 
rated; the  alcohol  is  distilled  from  the  filtrate;  and  the  residue  is 
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mixed  with  water,  a  few  drops  of  solution  of  neutral  acetate  of  lead 
being  added  to  facilitate  the  filtration.  The  filtrate  is  completely 
precipitated  by  neutral  acetate  of  lead,  and  the  yellow  precipitate  a, 
containing  thujin  and  thujetin,  is  used  for  the  preparation  of  these 
substances.  The  filtered  liquid,  mixed  with  basic  acetate  of  lead, 
yields  a  second  precipitate  b  containing  thujigenin. 

a.  Preparation  of  Thujin.  The  precipitate  a  is  washed  with  wate'^ 
and  dissolved  in  dilute  acetic  acid ;  the  liquid  is  filtered  from  undis- 
solved matter ;  the  filtrate  precipitated  with  basic  acetate  of  lead ;  the 
washed  precipitate  decomposed  under  water  by  hydrosulphuric  acid ; 
the  liquid  heated  with  the  sulphide  of  lead  and  filtered  hot ;  the  sul- 
phide of  lead  washed  with  a  small  quantity  of  hot  water ;  and  the 
filtrate,  after  being  freed  from  hydrosulphuric  acid  by  heating  it  in  a 
stream  of  carbonic  acid,  is  evaporated  in  vacuo  over  oil  of  vitriol.  The 
liquid,  after  standing  for  some  days,  deposits  crystals  of  thuiin,  which 
are  collected,  dissolved  in  boiling  water,  with  addition  of  alcohol, 
again  left  to  crystallise,  and  recrystallised  till  the  solution  of  the  sub- 
stance in  weak  spirit  no  longer  turns  green  on  addition  of  ammonia.  — 
The  sulphide  of  lead  still  retains  a  small  portion  of  thujin,  which  may 
be  obtained  by  boiling  with  alcohol. 

h.  Preparation  of  Thujigenin.  The  precipitate  ft,  formed  by  basic 
acetate  of  lead,  is  washed,  suspended  in  water,  and  decomposed  bv 
hydrosulphuric  acid,  and  the  liquid  is  heated  with  the  sulphide  of  lead, 
and  filtered  hot  through  a  warmed  filter.  The  filtrate,  heated  as  above 
in  a  stream  of  carbonic  acid>  and  evaporated  in  vacuo,  deposits  flocks 
of  thujigenin. 

c.  If  the  chief  object  is  to  obtain  thujigenin,  the  licjuids  obtained 
by  decomposing  with  hydrosulphuric  acid  the  two  precipitates  a  and  b 
produced  by  neutral  and  basic  acetate  of  lead,  are  evaporated  till 
thujin  and  thujetin  separate  out  from  them ;  these  substances  are 
removed ;  and  the  filtrate  is  mixed  with  hydrochloric  acid,  warmed  in 
the  water-bath  till  it  begins  to  show  turbidity,  and  then  quickly  cooled. 
It  then  deposits  thujigenin,  which  must  be  collected,  dissolved  in 
alcohol,  and  precipitated  by  water.  —  By  further  heating  the  liquid 
from  which  the  thujigenin  nas  separated,  and  then  cooling  it,  thujetin 
is  obtained,  contaminated  with  a  red  substance,  from  which  it  is 
purified  by  repeated  solution  in  alcohol  and  precipitation  by  water,  — 

Bochleder  supposes  that  thujenin  is  formed  from  ihi^in. 

Properties,    Microscopic  needles, 

Kawalier. 
ai  100^.  in  vacuo.  mecM, 

28  C  168    57-53    67-78 

12  H 12    411     3-88 

14  0 112     88-36     38-39 

C»HMOW  292    10000    lOO'OO 

On  substanoes  allied  to  this,  see  Querceiin, 

Decompositions.  At  high  temperatures^  thujigenin  appears  to  be  con- 
verted into  thujetic  acid.  So  at  least  Bochleder  supposes,  because  his  dried 
thiyi^enin  gave  by  analysis  rather  too  much  carbon.      Thujigenin,  in  contact 

B  2 
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-with  chloride  of  acetyl,  asBames  an  oraoge-rBd  odour,  and  is  oonyerted 
by  heat  into  aceto-thajigenin : 

c*EP«o"  +  cnapao*  -  c^«h>k)>«  +  hcl 

Thnjig^nin  dissolyes  very  sparingly  in  voater,  —  Its  alooholic  solu- 
tion assumes  a  splendid  bloe-green  ooloar  on  addition  of  ammonia^ 

It  dissolyes  in  alcohol  and  is  precipitated  almost  completely  by 
water. 


ThtgetiiL 

BoCHLEDEB  &  ILkMUAEBL.     Wicn.  AkocLBcr.  29, 12. 

Formation,    (p.  246). 

Preparation.  1.  Obtained  in  the  preparation  of  thnjin  and  thnji- 
genin,  as  described  at  page  248.  —  2.  A  warm  alcoholic  solution  of 
thujin  is  mixed  with  dilute  sulphuric  or  hydrochloric  acid,  and  heated 
till  the  liquid,  which  is  g^een  at  first,  and  then  yellow,  has  become 
colourless,  and  deposits  yellow  thujetin  after  evaporation  of  the 
alcohol. 


In  tcieuo  at  100*.  mean, 

28  0  168    6419    .. 64*20 

14  H 14    4-62    4-88 

16  0 128    41-29 41-47 

0*H><0»«  810    100-00 100<K) 

For  HlB8iwetz*8  tiowb  on  the  relations  of  thujetin  to  qnercetin,  see  the  latter. 

By  boiling  with  haryta-watery  thujetin  is  converted  into  thujetic 
acid: 

0»E?*Oi«  -  C»H"0»  +  8H0. 

Thujetin  is  nearly  insoluble  in  water.  It  is  not  altered  by  dilute 
hydrochloric  or  sulphuric  add.  Its  alcoholic  solution  assumes  a  splendid 
blue-green  colour  on  addition  of  ammonia  ;  green  with  potash,  becoming 
yellow,  and  finally  red-brown  on  standing,  and  then  yielding  red  flocks 
with  acids.  —  It  forms  red  precipitates  with  the  neutral  and  basic 
acetates  of  lead,  colours  ferric  hydrochlorate  like  ink,  and  after  a  while 
throws  down  a  dark-coloured  precipitate.  It  colours  stannic  chloride 
dark  yellow,  nitrate  of  silver  blackish  grey,  and  bichloride  of  platinum 
gradually  yellowish  brown. 

It  dissolves  in  alcohol  and  in  ether. 


Thigetic  Acid. 

RooBLEDEB  &  Eawaueb.     Wten.  Ahad.  Ber.  29, 14. 
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Formation  4r  Preparation.  —  1.  Thujetin  is  boiled  with  baryta- water, 
dilute  sulphuric  acid  is  added  after  a  while,  then  alcohol,  and  the 
liquid  is  filtered  hot.  The  filtrate  on  cooling  deposits  flocks,  which 
are  washed  in  water,  dissolved  in  alcohol,  and  reprecipitated  by  water. 
—  2.  Thujin  is  boiled  for  two  hours  with  baryta- water  in  an  atmo- 
sphere of  hydrogen ;  carbonic  add  is  passed  into  the  liquid,  till  bicar- 
bonate of  baryta  is  formed ;  the  solution  then  left  to  cool ;  and  the 
resulting  precipitate  is  collected,  washed  with  water,  and  treated  with 
acetic  acid,  wnich  dissolves  the  carbonate  of  baryta,  and  leaves  the 
thujetic  acid  The  product  may  be  purified  and  washed,  as  in  the  first 
process. 

Properties.    Lemon-yellow  microscopic  needles. 


28      V/       M....M 

11  H 

13  \J 

ea  100"*  in  vaew). 

•  ••••••«••••        XJL        •»■••••« 

104    

69-36    .. 

3-88    .. 
36-76    .. 

Eawalier. 
mean. 

......    69-37 

4-08 

36-56 

0»H"0" 

283     

10000    .. 

......  100-00 

Perhaps  isomerio  with  ^uercetin  (Limprioht  Lehrhuch,    Braunachw.,  1862,  p. 
611).  — It  probably  still  retains  1  at.  water  (Wurtz,  R6p.  CMm.  pure,  1,  863). 

Thujetic  acid  dissolves  in  akohol,  and  is  precipitated  by  water. 


Thtgin. 

RocHLEDEB  &  Eawalier.     Wim.  Ahad.  Ber.  29,  10 ;  J.  pr.  Chem.  74, 
8 ;  Chem.  Centr.  1858,  449 ;  Chem.  Qaz.  1859,  61  and  88. 

9 

Occun*ence.    In  the  green  parts  of  Thuja  occidentaUs. 
Preparation,    (p.  248).    2401b.  Frondes  Tkn^a  yield  a  few  grammefl  of  tibnyin. 

Properties.    Shining,  lemon-yellow  crystals,  appearing  as  four-sided 
tables  when  viewed  by  a  magnifying  power  of  880  diameters. 
Has  an  astringent  taste. 

Eawalier. 
In  vacuo  at  100*.  mean. 

40  0  240    62-86    6279 

22  H 22     4-84    604 

24  O 192  42-30  4217 

C^WH}^   464  10000  10000 

On  the  relations  of  thujin  to  queroitrin,  see  the  latter. 

Decompositions.  1.  Thujin  heated  on  platinum-foil,  bums,  and 
leaves  a  carbonaceous  resiaue,  which  bums  away  slowly,  but  com- 
pletely. —  2.  When  heated  in  alcoholic  solution  with  dilute  hydrochloric 
or  st^huric  addj  it  turns  green,  tiien  yellow,  and  is  resolved  into 
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thnjetin,  which  separates  oat,  and  sngar.     100  pta.  thajin  take  np 
7'3  pts.  water,  and  yield  40*48  pts.  sagar,  and  66*78  thnjetin. 

C^H»0«  +  4HO  »  C»HttOB  +  CBW*0^. 

Thujig^nin  appears  also  to  be  formed  when  thnjin  is  heated  for  a 
short  time  with  hydrochloric  acid  (p.  243).  —  3.  It  dissolves  in  baryta^ 
watery  forming  a  yellow  solution,  which,  when  heated,  deposits  an 
orange-yellow  precipitate  of  thujetic  acid,  becoming  dark  reddish- 
yellow  by  continued  boiling,  while  sugar  remains  in  solution : 

C*H»0>«  +  HO  -  C«»H"OM  +  0»H»O» 

On  thiyin-sngar,  see  toI.  xt.  p.  349. 

An  alcoholic  solution  of  thujin  is  coloured  yellow  by  tanmania  or 
potcuh,  red- brown  with  access  of  air,  and  yields  a  fine  yellow  precipi- 
tate with  neutral  or  basic  acetate  of  lead.  It  is  coloured  dark-green  by 
f&Tic  hydrochloratey  does  not  precipitate  cupric  sulphate,  bichloride  of 
platinum^  or  nitrate  ofsilver,  but  tne  silver-solution  becomes  blackish  grey 
on  addition  of  ammonia. 

Soluble  in  alcohol, 

Acetothigeiiiii. 

C«ffK)"  =  C»fl»0»,C*H»0». 

RooHLEDBR  &  Kawalieb.     Wien.  Akad,  Ber.  29,  18. 

Thujigenin  is  covered  with  chloride  of  acetyl  in  a  small  flask,  and 
heated  for  a  quarter  of  an  hour,  the  chloride  of  acetyl  being  allowed  to 
flow  back,  then  freed  from  the  excess  of  chloride  of  acetyl  by  distil- 
lation. The  residue  dissolved  in  alcohol  deposits,  on  addition  of  water, 
a  coherent  resin,  which  may  be  dried  at  100""  in  vacuo. 

Kavalier. 

82  O  192 57-48    5715 

14  H 14    4- 19     401 

16  O 128     88-33     38'84 


CnH"OW  334    1(XW)0    100-00 

When  exposed  to  the  air  in  alcoholic  solution,  it  turns  red,  and  the 
liquid  evaporated  over  the  water-bath,  with  addition  of  water,  leaves 
a  reddish-yellow  residue. 


Thuja  Oil. 

BoNASTRE.     /.  Pharm,  11,  156. 

ScuwEizEB.     J.  pr.  Chem.  30,  376 ;  Ann.  Pharm*  52,  398 ;  Repert,  90, 
227 ;  N,  J.  Pharm.  5,  268 ;  Chem.  Gaz.  2,  96. 

The  oil  which  passes  over  on  distilling  with  water  the  ends  of  the 
branches  and  the  leaves  of  Thuja  occidentalis  {Handbuch.  viii.,  Phytochenu 
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79) ;  [amounting  to  1  p.  c,  according  to  Hiibschmann  {N.  Br.  Arch.  96, 
250)],  is  colourless  fSchweizer) ;  greenish  yellow  (Bonastre) ;  of  sp.  gr. 
0*925  (Hiibschmann) ;  and  sharp  taste  (Schweizer) ;  somewnat  peppery 
(Bonastre).  After  dehydration,  it  contains  77*62  p.  c.  C,  10*92  H.,  and 
11-46  0.  When  distilled  it  begins  to  boil  at  190°,  the  greater  part 
going  over  between  193°  and  197°;  the  remainder  passes  over,  with 
yellow  colour,  between  197*  and  206°,  leaving  only  a  slight  red  residue. 
The  oil  which  distils  below  197°  contains,  on  the  average,  70*77  p.  c.  C, 
10*68  H.,  and  18*55  0. ;  that  which  passes  over  between  197°  and 
206°,  contains  76*13  p.  c.  C,  10*67  H.,  and  13*20  0. ;  the  crude  oil 
is  therefore  a  mixture  of  at  least  two  oxygenated  oils  (Schweizer). 

Crude  oil  of  thuja  becomes  yellow  in  contact  with  the  air.  It  dis- 
solves large  quantities  of  iodme ;  and  on  heating  the  solution,  a  violent 
action  takes  place,  hydriodic  add  and  a  very  volatile  oil  being  given 
off.  The  residue  when  further  heated,  gives  off  a  dark  viscid  oil,  then 
vapour  of  iodine,  and  leaves  a  residue  of  charcoal  (Schweizer). 

When  the  volatile  oil  just  mentioned  is  repeatedly  distilled  over 
iodine,  then  over  quick  lime  and  potassium  in  succession,  it  becomes 
colourless,  free  from  oxygen,  like  turpentine-oil  in  taste  and  odour, 
lighter  than  water,  and  boils  between  165°  and  175°.  Thus  purified, 
it  contains  Schweizer*s  thujone.  —  The  viscid  oil  agitated  with  potash- 
ley,  yields  to  that  hquid,  carvacrol  (xiv.  414),  separable  by  smphuric 
acid.  The  portion  insoluble  in  potash  appears  to  be  colophene  (xiv, 
279)  (Schweizer). 

Oil  of  thuja  is  not  sensibly  altered  by  distillation  with  phosphoric 
add.  By  oil  of  vitriol^  it  is  immediately  resinised  (Schweizer) ;  turned 
brown  and  charred  (Bonastre).  Gonmiercial  nitric  acid  turns  it  dark 
yellow,  without  setting  it  on  fire  (Bonastre) ;  withjpotosmm,  it  resinises, 
without  giving  off  hydrogen  (Schweizer).  —  Hydrate  of  potash  blackens 
thuja-oil  immediately,  and  resinises  a  portion  of  it,  whilst  another 
portion  passes  over  unaltered.  Repeated  distillation  of  the  portion 
which  has  gone  over  with  hydrate  of  potash  diminishes  its  quantity, 
but  does  not  perceptibly  alter  its  external  characters ;  after  five  dis- 
tillations the  distillate  contains  78*87  p.  c.  C.,  10*98  H.,  and  10*15  0. 
From  the  black  residue  water  separates  a  resin-soap,  soluble  in  pure 
water,  while  carvacrol  remains  in  the  alkaline  solution  (Schweizer). 

Oil  of  thuja  dissolves  sparingly  in  watery  in  10  pts.  of  acetic  acid, 
and  easily  in  alcohol  and  ether. 


248  PRIMARY  NUCLEUS  O^H". 
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Primary  Nucleus  Q^W\ 

Snccisterene. 

Pellbtier  &  Walter.     Compt.  rend.  6,  915;  J.pr,  Chem.  14,  380;  in 
detail,  N.  Ann.  Chim,  Phys.  9,  96 ;  J.  pr.  Chem.  81, 114. 

Occurs  among  the  products  of  the  dry  distillation  of  amber,  and  is 
separated  from  chrysene  by  the  method  described  in  vol.  xv.,  pag'e  2. 

White,  slender,  flat  needles,  without  taste  or  smeU.  Melts  at  160°, 
but  does  not  volatilise  till  heated  above  300°,  when  it  distils  over  like 
wax,  and  decomposes  to  a  slight  extent,  leaving  a  small  quantity  of 
charcoal. 

Pelletier  &  Walter. 
mean. 

80  0  180    94-78    94-28 

10  H 10    6-27     6-89 

OWH» 190    _ 10000    10017  f 

SucciBterene  is  not  altered  by  cold  mineral  cunds,  but  hot  rdtrie  add 
converts  it  into  a  yellow  resin.  —  It  dissolves  in  hot  oil  of  vitriol  with 
dark  blue  colour,  without  admixture  of  green,  and  then  quickly  chars. 
The  blue  solution  is  decolorised  by  water,  but  becomes  blue  again  when 
concentrated. 

Succifiterene  is  insoluble  in  alkalis,  nearly  insoluble  in  cold,  more 
soluble  in  hot  alcohol ;  veiy  stightly  in  ether. 

It  disadves  in  oiis^  both  fat  and  volatile. 


Primary  Nucleus  C«H". 

Pyrene. 

Laurent.    Ann.  Chim,  Phys.  66,  146. 

Preparation.  See  Chrysene.  (xv.  1).  The  thick  oil  from  which  chry- 
sene has  crystallised  on  cooling,  is  mixed  with  the  ether  which  has  been 
used  to  wash  the  chrysene,  then  cooled  with  ice,  and  decanted  from  the 
resulting  laminee,  and  the  mother-liquor  is  left  to  evaporate,  whereby  a 
few  more  crystals  are  obtained.  The  crystals  are  freed  from  adhering 
oil  by  spreading  them  on  filtering  paper,  pressing,  distilling  till  -j^ 
has  gone  over,  and  washing  with  a  small  quantity  of  ether,  and  are 
obtained  colourless  and  free  from  chrysene,  by  repeated  crystallisation 
from  alcohol. 

Microscopic  rhombic  laminae,  resembling  poimded  talc  when  dry,  and 
very  much  like  anthracene  (p.  165).  Inodorous.  Melts  between  170° 
and  180°,  solidifies  to  a  lamino-crystalline  mass  on  cooling,  and  distils 
without  decomposition  at  a  high  temperature.  Part  of  the  vapour 
condenses  in  the  form  of  a  pulverulent  sublimate. 
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Laareni. 

30  0  180    93-75    91-91 

12  H 12    6-25    6-11 

(yow* 192    10000    98-02 

Polymeric  with  naphthalm  (xir.  1). 

When  thrown  on  glowing  coals,  it  emits  inodorous  vapours. — 
Dissolves  in  oil  of  vitriol  when  heated,  and  then  blackens.  If  chrysene 
is  present,  a  green  colouring  is  produced.  —  By  warm  nitric  addy  it  is 
easily  converted  into  binitropyrene. 

Insoluble  in  water ;  sparingly  soluble  in  alcohol  and  ether ;  easily  in 
boiling  oil  of  turpentine, 

Nitro-nucleus  C»X*ff  •. 

Binitropyrene. 

Lattremt.    Arm.  Chim.  Phys.  66,  148. 

Warm  nitric  acid  decomposes  pyrene  with  facility,  and  converts  it 
into  a  thick  red-brown  oil,  which,  alter  removal  of  the  acid,  is  boiled 
with  water,  then  with  alcohol,  and  dried. 

Very  brittle  resin,  having  the  colour  of  gamboge,  but  redder.  Melts 
in  boiling  alcohol. 

Laurent. 

SO  0  180  63-83  64*36 

2  N 28 9-93  934 

10  H 10  8-64  8-66 

8  O 64  22-70  2264 

0"JS?HW    ^  282    ,^ 10000    10000 

Detonates  with  incandescence  on  glowing  coals  or  when  heated  in  a 
glass  tube.  —  It  dissolves  with  brown-red  colour  in  oil  of  vitriol.  — 
Wlien  treated  with  hot  nitric  acid,  it  dissolves,  but  does  not  (tike  anthra- 
cene, p.  166)  yield  needles  on  cooling.  On  evaporating  the  solution  and 
heating  the  residue,  -j^  of  the  binitropyrene  sublimes  in  curved 
tiireads,  whereas  in  tne  case  of  anthracene,  the  whole  sublimes  as 
oxanthracene  (p.  169). 

Binitropyrene  is  insoluble  in  loatery  and  very  slightly  soluble  in 
alcohol  and  ether. 


Himary  Nucleus  (?^B?^ ;  Ox^en-wtcleus  C?^B?H)\ 

Santonin. 
G»B}H^  =  C»H»0»,0*. 

Kahlsr.    Br.  Arch.  84,  318 ;  85,  216. 
Alms.     Br.  Arch.  34,  319  ;  89,  190. 
Obebdobffeb.    Br.  Arch.  35,  219. 
fiL  Tbommsdorff.    Ann.  Phcarm.  11,  190. 

GuiLLBiCEiTE.    J.  Fharm.  26, 152 ;  /•  Chim.  nM.  16, 168 ;  Arm.  Pharm. 
36,  333. 
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RoDER.     Jakrh.  pr.  Pharm.  6,  45. 

MiAi^HE  &  Calloud.    N.  J.  Pharm.  4,  887. 

CERum.     N.  Br.  Arch.  52,  148. 

Heldt.     Ann.  Pharm.  63,  10  ;  abstr.  Pharm.  Centr.  1847,  855  ;  J.  pr 

Chem.  43,  186 ;  Chem.  Gaz.  1848,  53 ;  N.  J.  Pharm.  13,  65. 
Calloud.    N.  J.  Pharm.  15,  106 ;  abfltr.  Ann.  Pharm.  72,  326 ;  Pharm. 

Centr.  1849,  413. 

Sanionic  add,  Samtimintdmre  or  SatUontdwre,  DiBOoyered  in  1890  by  Eahler, 
and  almost  at  the  same  time  br  Alma :  inTestJirated  chiefly  by  H.  Trommsdorff 
and  Heldt. 

Occurrence.  In  Semen  Cyrnxj  the  worm-seed  of  the  Levaat  {ffandbtuA 
viii,  Phtftochem.  67). 

Preparation.  1.  Wormseed  is  heated  to  boiling  with  water ;  milk 
of  lime  is  added  till  the  red  colour  at  first  produced  has  disappeared ; 
the  liquid  is  strained ;  and  the  residue,  after  being  pressed,  is  ag^ain 
subjected  to  the  same  treatment.  The  liquids  clarified  by  deposition 
are  evaporated^  with  frequent  skimming,  to  a  thin  extract,  then 
strained,  and  mixed,  while  still  warm,  with  a  slight  excess  of  hydro- 
chloric acid,  whereupon,  after  standing  for  some  time,  the  whole  of 
the  resin  is  deposited,  together  with  a  very  small  quantity  of  santonin. 
The  hauid  filtered  therefrom  is  mixed  with  a  little  water,  and  boiled  till 
CTystals  of  santonin  begin  to  separate  on  the  surface,  then  left  to  itself 
till  the  crystallisation  of  the  santonin  is  complete.  The  resulting 
crystals  are  purified  by  washing  with  aqueous  ammonia,  and  repeated 
crystalUsation  from  boiling  alcohol  with  help  of  animal  charcoal  (Cal- 
loud, Cerutti).  Lecocq  {J.  Chim.  med.  1,  629)  further  boils  the  crude 
crystals  with  milk  of  lime  not  in  excess,  decolorises  the  solution  with 
animal  charcoal,  and  precipitates  with  hydrochloric  acid.  —  If  the  boil- 
ing solution  of  the  lime-compound  of  santonin  be  supersaturated  with 
hydrochloric  acid,  and  the  boiling  continued  for  five  minutes  longer,  the 
whole  of  the  santonin  separates  within  24  hours,  while  the  resin  remains 
suspended  in  the  liquid,  and  mav  be  decanted  therewith  (Bertram,  N. 
Bepert.  2,  405 ;  4,  32). 

2.  A  mixture  of  4  pts.  wormseed  with  2^  pts.  dry  hydrate  of  lime  is 
exhausted  three  times  successively  with  16  to  20  pts.  warm  alcohol  of 
sp.  gr.  0-94,  and  the  alcohol  is  distilled  from  the  tinctures  till  only  12 
to  16  pts.  remain  behind,  after  which  the  liquid  is  filtered,  concentrated 
to  one-half,  and  boiled  for  a  few  minutes  with  excess  of  acetic  acid. 
On  cooUng,  the  greater  part  of  the  santonin  separates  out  in  large, 
featheiy  crystals,  and  the  rest  may  be  obtained  by  evaporating  the 
^^c  J^  a  syrup  and  diluting  with  water.  The  product  may  be 
^?  u®r  ^^  w^^g  with  cold  alcohol,  and  recrystallising  from  boiUng 
alcohol,  with  help  of  animal  charcoal.  The  yield  is  from  1-8  to  1-9  p.  c 
of  the  seeds  (H.  Trommsdorff ).  —  3.  Pulverised  wormseed  is  stirred 
up  to  a  paste  with  water  and  pressed,  after  being  left  to  itself  for  18 
hours ;  this  treatment  is  repeated,  and  the  residue,  after  drying,  is 
exhausted  with  alcohol  of  89  p.  c. ;  the  tinctures  are  concentrated  by 
distillation  and  evaporation ;  and  the  santonin  is  left  to  crystallise  out, 
and  purified  by  pressure,  washing  with  cold  alcohol  or  ether,  and  re- 
crystallisation  (Guillemette,  Roder).  In  this  manner  a  quantity  of 
santonin  is  obtained,  amounting  to  1-6  p.  c.  of  the  seeds. 
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On  the  estimation  of  santonin,  see  Schlimpert  (if.  Br.  Ajreh.  100, 14r). 

Propei^ies.  Rectangular  four-sided  tables  belonging  to  the  square 
prismatic  system,  with  bevelled  edges  (Rammelsberg).  Colourless, 
with  pearly  lustre.  Easily  friable  (Alms).  Melts  between  169**  and 
170**  to  a  colourless  liquid,  which  solidifies  in  the  crystalline  form  on 
cooling  (Trommsdorff).  Melted  santonin,  especially  that  which  has 
been  crystallised  from  acetic  acid,  solidifies,  when  quickly  cooled,  to 
an  amorphous  gum,  which  does  not  crystallise,  even  when  touched 
or  cut  with  a  hard  body.  It  is  restored  to  the  crystalline  state 
by  contact  with  the  vapour  of  alcohol  or  ether,  by  moistening  it  with 
these  liquids,  or  with  acetic,  hydrochloric,  or  nitric  acid,  or  by  heating 
it  for  some  time  to  between  40°  and  50°.  Moistening  with  water, 
aqueous  ammonia,  or  potash-ley,  does  not  induce  the  crystalUsation 
(HeldtV  It  volatiUses  without  decomposition  at  a  few  degrees  above 
its  melting  point,  in  heavy,  white,  irritating  vapours,  which  condense 
to  white  needles  (Trommsdoi-ff).  Sp.  gr.  1-257  (Alms) ;  1*247  at  21*2° 
(TrommsdorS).  Inodorous  and  nearly  tasteless ;  tastes  slightly  bitter 
after  being  kept  for  some  time  in  the  mouth,  strongly  bitter  in  alco- 
holic solution.  It  exerts  an  anthelmintic  action,  but  is  sometimes  fatal 
to  children  when  given  in  quickly  repeated  doses  of  1  or  2  grains  or 
more  (Lavater,  Pharm.  Vtertelj.  2,  110).  Larger  doses  of  santonin, 
given  to  adults,  produce  colour-blindness  lasting  for  several  hours 
(Wells,  N.  J.  Pharm.  15,  111 ;  Martini,  Conipt.  rend.  47,  259 ;  50,  545.— 
See  also  C.  Rose,  Virchov/s  Arch.  f.  pathoL  Aruxt.  18,  15 ;  19,  522). 

Santonin  slowly  turns  yellow  in  diffused  light,  more  quicKly  in 
direct  sunshine.  The  crystals  at  the  same  time  split  into  small  irre- 
gular lumps  (according  to  Heldt,  first  in  fissures  parallel  to  the  prin- 
cipal  axis),  which   are   often  scattered  to  a  considerable  distance. 

This  action  is  exerted  by  the  blue  and  yiolet,  not  by  the  yellow,  green,  or  red  rays. 
The  change  takes  place  also  in  the  Torricellian  yacuum,  and  under  water,  alcohol, 
ether,  and  oils  (Trommsdorff).  Lavorotatory  power  [a]j  =  —  230°  at  20° 
in  alcoholic  solution ;  weaker  after  addition  of  alkalis,  not  after  addition 
of  acids  (Bucquet,  N.  J.  Pharm.  40,  252).  —  Neutral  (Kahler,  Tromms- 
dorff, Heldt) ;  according  to  Ettling,  it  has  an  acid  reaction. 

Liebig.  Ettling.  Heldt. 

80  0  180  ....  7317  ....  72-50  ....  7240  ....  72*66 

18  H  18  ....   7-32  ....   7-47  ....  7*67  ....  7*59 

6  O    48     ....     19-51     ....     2003  ....  1993     ....  19*75 

C»H»»0« 246    ....  10000    ..^  10000    ....  10000    ....  10000 

Heldt  analysed  with  accordant  results : — a.  santonin  crystallised  and  dried  over  oil 
of  vitriol ;  h.  fused ;  c.  crystallised  from  ether  and  dried  at  100°  ;  d.  crystallised  from. 
boiling  water  and  dried  oetween  paper ;  e.  crystallised  from  acetic  acid  and  dried 
oyer  oil  of  yitriol. 

Decompositions.  1.  Fused  santonin  heated  a  little  above  the  melting 
point,  turns  brown,  gives  off  yellowish  vapoure  (acid  and  irritating 
according  to  Wittstein),  which  flow  back,  condense  to  a  yellow  trans- 
parent resin,  while  the  residue  becomes  carbonised  (Trommsdorff).  The 
yellow  resin  is  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and  alkalis,  and  in 
contact  with  the  latter  acquires  a  carmine-red  colour,  affording  a  delicate  reaction. 
The  yellow  resin  is  likewise  obtained  by  heating  santonin  with  alkalis,  alkaline  earths, 
or  metallic  oxides.  When  kept  for  a  long  time,  especially  in  solution,  it  loses  the 
property  of  reddening  with  alkalis  (Trommsdorff).  —  2.  Santonin  heated  in 
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contact  with  the  air,  hums  with  a  yellow,  very  smoky  flame  (Tromms- 
dorff),  white,  with  violet  edges  (Alms).  —  3.  Fkospkorus  thrown  on 
melted  santonin  takes  fire,  turning  the  santonin  brown,  and  partiallj 
converting  it  into  a  resin.  —  Santonin  cannot  be  fused  with  su^jhur 
(^Trommsdorff).    At  higher  temperatures,  it  decomposes  in  contact 
with  sulphur,  giving  off  hydrosulphuric  acid  (Heldt).  —  4.  When  fused 
with  iodine^  it  g^ves  off  hydriodic  acid  and  iodine  vapours,  and  is  con- 
verted into  a  dark-coloured  mass,  which  dissolves  with  cherry-red 
colour  in  alcohol.    The  alcoholic  solution  is  coloured  light-green  by- 
alkalis,  and  the  alkaline  solution  is  precipitated  by  nitric  acid  in  red 
flocks,  from  which  the  admixed  iodine  may  be  extracted  by  ammonia. 
Iodine  does  not  act  on  alcoholic  santonin  (Heldt).  —  5.  Santonin  chars 
when  bromine  is  poured  upon  it,  giving  off  hydrobromic  acid.    Santonin 
immersed  in  water,  or  dissolved  in  hot  alcohol,  is  converted  by  bromine 
into  an  orange-red  resin ;  but  when  bromine  is  dropped  into  a  cold 
dilute   alcoholic   solution   of   santonin,  bromo  santonin   is  produced 
(Heldt).  —  6.  Diy  santonin  is  not  altered  when  chlorine  gets  is  passed 
over  it ;  but  melted  santonin  is  converted  into  a  brown  resin,  with 
evolution  of  hydrochloric  acid.    When  chlorine  is  passed  into  water 
in  which  santonin  is  suspended,  the  santonin  becomes  covered  with  an 
opaque  white  crust.  From  a  hot  alcoholic  solution  of  santonin,  chlorine 
separates  a  yeUowish-rod  oil,  which  solidifies  to  a  resin  on  cooling 
(Trommsdorff,  Heldt).  —  By  heating  santonin  with  h^fdrochhric  acid  and 
chlorate  of  potash^  chloro-santonin  is  formed  (Heldt).    Santonin  dissolves 
without  colour  in  a  large  quantity  of  water,  and  the  solution,  after 
standing  for  a  short  time,  deposits  crystalline  flocks  (Willstein). 

7.  When  santonin  is  heated  with  glacial  phosphoric  acid,  a  yellow 
liquid  is  formed,  which  solidifies  to  a  yellow-brown  resin,  soluble  in 
alcohol  (Heldt).  Santonin  boiled  continuously  with  aqueous  phosphoric 
acid  of  sp.  gr.  1*25,  dissolves,  and  is  partly  precipitated  by  water  in  its 
original  state.  The  yellow  bitter  solution  boiled  for  some  time,  turns 
brown,  and  deposits  a  brown  resin  (Trommsdorff).  Phosphoric  add 
resinises  alcoholic  santonin  (Heldt).  —  8.  Santonin  dissolves  moil  of 
vitriol^  quickly  and  without  colouration,  and  is  precipitated  unaltered 
by  water.  The  solution  turns  yellow  on  standing ;  then  acquires  a 
yellowish  red  colour  (red,  according  to  Heldt),  extending  from  the 
surface  downwards,  and  if  the  acid  can  absorb  water,  deposits  cherry- 
red  and  brown-red  resinous  flocks,  together  with  unaltered  santonin. 
In  a  closed  vessel,  the  solution  acquires  a  dark  brown  colour,  and  is 

Srecipitated  by  water  in  red  or  brown  flocks.  When  the  santonin  is 
eated  with  oil  of  vitriol,  the  same  effects  are  produced,  followed  by 
carbonisation  and  separation  of  sulphurous  acid  (Trommsdorff). 
No  conjugated  acid  ai^pears  to  be  fonned  by  the  action  of  oil  of  vitriol  on  santonin 
(Heldt).  Oil  of  vitriol  diluted  with  an  equal  quantity  of  water, 
resinises  santonin  when  heated  with  it  (Trommsdoiff) ;  dilute  sulphuric 
acid  digested  with  santonin,  for  some  time  forms  a  yellow  oil,  similar  to 
that  produced  by  hydrochloric  acid  (Heldt).  —  9.  Hydrochhric  add  of 
sp.  gr.  1*1,  resroises  santonin  when  boiled  with  it  for  some  time 
(Trommsdorff).  Warm  concentrated  hydrochloric  acid  dissolves  it 
more  readily  than  water,  and  on  cooling  deposits  unaltered  santonin ; 
after  longer  digestion,  however,  the  solution  deposits  yellow  oil-<kop8, 
which  soUdify  to  a  red-brown  resin,  still  mixed  with  unaltered  santonin. 
From  the  decanted  hydrochloric  add,  water  throws  down  white  flocks, 
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and  the  solution  filtered  therefrom  does  not  contain  any  sugar  (Heldt). 

Hydrochloric  acid  gas  passed  into  alcoholic  sanionin,  does  not  fonn  either  a  resin  or 
a  compound  ether. 

If,  according  to  Kosmann  (N,  J,  Pharm,  38,  81),  santonin  be  boiled 
with  dilute  sulphuric  acid,  containing  \  of  its  weight  of  oil  of  vitriol, 
the  boiling  being  continued  for  a  time  varying  from  four  hours  to  a 
day,  a  quantity  of  resin  (Kosmann's  santoniretm)  is  separated,  amount- 
ing to  between  84  and  90  per  cent,  of  the  santonin,  whilst  sugar,  or 
at  least  a  body  capable  of  reducing  an  alkaline  cupric  solution,  remains 
dissolved,    Kosmann  suggests  the  equation : 

The  formation  of  resin  is  more  probably  due  to  assumption  of  water, 
since  santonin,  which  sublimes  without  alteration,  can  scarcely  be  a 
glucoside  (Kr.). 

10.  Santonin  dissolves  in  cold  fuming  nitric  acid;  in  the  more  dilute 
acid  only  when  heated,  and  is  precipitated  for  the  most  part  unal- 
tered on  diluting  or  cooling  the  solution  ^TrommsdorfF,  Bfeldt).  By 
continued  digestion  with  strong  nitric  acid,  it  is  converted  into  an 
amorphous,  sticky,  bitter  mass,  which  remains  when  the  liquor  is 
evaporated  or  is  precipitated  by  water,  as  a  white  coagulum.     This 

mass  is  free  from  nitrogen,  precipitable  from  its  alcoholic  solution  bj  neutral  acetate 
of  lead  ;  not  precipitable  by  ammoniacal  chloride  of  caldum.      By  the  continued 

action  of  nitric  acid,  a  bitter,  amorphous  mass  is  formed,  easily  soluble 
in  water  and  precipitable  by  basic  acetate  of  lead,  and  finally  succinic 
acid,  with  evolution  of  hydrocyanic  acid  (Heldt).  The  bitter  yellow 
solution  formed,  with  evolution  of  nitrous  gas,  by  boiling  santonin 
with  nitric  acid,  deposits  white  flocks  when  mixed  with  water,  and 
contains  oxalic  acid  (Trommsdorff).  Santonin  is  oxidised  by  nitric  acid  to 
orystallisable  tantonHnt  which  is  insoluble  in  water,  but  dissolres  in  alcohol,  and 
unites  with  alkalis  (Phipson,  J.  Pharm.  ^Awoers,  15, 112,  and  213 ;  Pharm.  Viertelj, 
8,  683.  —  11.  Permanganate  at  potash^  either  dissolved  in  pure  water,  or 
mixed  with  sulphuric  add,  does  not  alter  santonin,  even  at  the  boiling 
heat,  not  even  in  alcoholic  solution  ^Heldt).  — 12.  From  a  mixture  of 
chromate  of  potash  and  sulphuric  acid,  santonin,  after  long  boiling, 
reduces  a  small  quantity  of  chromic  oxide.  In  a  solution  of  santonin 
in  oil  of  vitriol,  bichromate  of  potash  produces  a  brisk  evolution  of 
carbonic  acid,  which,  however,  soon  ceases.  Santonin  takes  fire  when 
heated  with  dry  chromic  acid  (Heldt).  When  bichromate  of  potash 
is  added  to  a  solution  of  santonin  in  oil  of  vitriol,  yellow-brown  zones 
are  formed  at  first,  the  liquid  afterwards  assuming  a  yellow-green, 
and  finally  an  emerald-g^een  colour  (Wittstein,  Pharm.  Viertdj,  6,  274). 
— 13.  Santonin  heated  with  dry  peroxide  of  lead^  detonates,  and  g^ves  off 
a  pungent  vapour,  which  condenses  to  a  mixture  of  resin  and  unaltered 
santonin.  Santonin  is  not  altered  by  digestion  with  peroxide  of  lead 
and  dilute  sulphuric  add  (Heldt). — 14.  When  it  is  dropped  into  melting 
hydrate  of  potash,  the  mass  assumes  a  red  colour,  becoming  darker  as 
the  heat  increases,  and  gives  off  a  large  quantity  of  inflammable  gas, 
probably  hydrogen.  The  mass  supersaturated  with  dilute  sulphuric 
acid,  yields  a  large  quantity  of  resin  or  unaltered  santonin,  and  a  dis- 
tillate containing  formic,  propionic,  and  perhaps  also  acetic  add 
(Banfi  &  Chiozza,^nn.  Pharm.  91,  112  ;  J.pr.  Chem.  64,  357). 

Combinatione.    Santonin  dissolves  in  4,000  to  5,000  pts.  of  cold,  and 
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in  250  pte.  of  IxHling  water  (Trommsdorff).     In  dilnte  mineral  acide  it 
doe«  not  diiwolve  more  abundantly  than  in  pore  water.     For  iu  reladons 

to  oonoentrat«d  acids,  see  pp.  252,  253. 

Santonin  unites  with  hafts,  without  elimination  of  water.  It 
decomposes  alkaline  carbonates  the  carbonic  add  not  being  expelled, 
but  remaining  to  form  an  sdkaline  bicarbonate  (Heldt) ;  at  the  boiling 
heat  it  is  given  off  (Hautz,  J.pr.  Chem,  62,  315). 

The  hot  saturated  aqueous  solution  of  santonin  does  not  precipitate 
any  metallic  salt  (Trommsdorff).  The  compounds  of  santonin  with  the 
alkalis  and  alkaline  earths  are  soluble  in  water ;  those  with  other 
metallic  oxides  are  insoluble.  These  compounds  are  not  altered  by 
sunlight,  or  by  the  carbonic  acid  of  the  air,  but  they  decompose  for 
the  most  part  when  boiled  with  water  or  alcohol  (Trommsdorff,  Heldt). 
When  mixed  with  mineral  acids,  they  soon  yield  crystals  of  santonin. 
Acetic  acid  decomposes  them  with  less  facility,  so  that  a  dilute  soln- 
tion  of  the  potassium-compound  of  santonin,  mixed  in  the  cold  with  acetic 
acid,  does  not  deposit  santonin  till  after  several  days  (Trommsdorff).  — 
If,  when  santonin  is  dissolved  in  aqueous  alkalis  or  alkaline  earths,  a 
small  quantity  of  alcohol  be  added  to  the  solution,  a  bright  carmine- 
red  colour  is  produ(«d,  which  gradually  disaf^)ears  in  proportion  as 
combination  goes  on;  without  addition  of  alcohol,  this  coloration  does 
not  take  place  (Trommsdorff).  When  santonin  is  fused  with  metallic 
oxides,  the  mass  likewise  assumes  a  rod  colour,  but  becomes  colourless 
on  addition  of  water  (Heldt).  Santonin  which  has  become  yellow  by 
exposure  to  light,  forms,  when  brought  in  contact  with  alkalis  and 
alcohol,  pure  yellow  solutions,  or  if  colourless  santonin  is  likewise 
present,  purple-red  solutions  ;  the  yellow  solutions  also  slowly  become 
colourless  on  standing.  Yellow  santonin,  obtained  in  colouriess 
crystals  by  re-crystallisation  from  alcohol,  likewise  assumes  only  a 
yellow  colour  in  contact  with  alkalis ;  but  the  colourless  crystals,  sepa- 
rated from  the  alkaline  solution  by  hydrochloric  acid,  turn  red  in  con- 
tact with  alcohol  and  potash-ley  (Trommsdorff,  Heldt). 

Santonin  heated  with  alcohol  and  ammonia,  acquires  a  faint-red 
colour,  and  acids  separate  a  small  quantity  of  santonin  from  the  filtrate. 
On  boiling  the  solution,  the  dissolved  santonin  is  precipitated,  with 
evolution  of  ammonia  (Tromsdorff).  No  compound  of  santonin  with 
ammonia  is  formed  under  these  circumstances  (Heldt). 

Potassium^compound  of  Santonin.  — Santonin  does  not  dissolve  in  cold 
potiish-ley,  but  when  boiled  for  some  time  with  aqueous  carbonate  of 
potash,  or  caustic  potash,  it  dissolves, — ^more  easily,  however,  on 
addition  of  alcohol.  The  solution  in  caustic  potash  becomes  turbid 
when  evaporated,  from  separation  of  yellow  oil -drops,  which  solidify  to 
a  soft  amorphous  mass  soluble  in  water  and  alcohol,  and  are  resolved 
by  acids  into  santonin  and  a  potash-salt  (Trommsdorff). 

To  prepare  the  compound,  santonin  is  boiled  with  aqueous  alcohol 
and  carbonate  of  potash,  till  the  red  colour  produced  at  first  has  dis- 
appeared; the  solution  is  evaporated  to  dryness  at  37*5°  ;  the  residue 
is  boiled  with  alcohol ;  and  the  solution  again  evaporated.  —  It  is  a  white 
deliquescent  gum,  having  a  strong  alkaline  taste  and  reaction ;  melts  to 
a  dark  red  mass  when  heated,  and  leaves  a  large  quantity  of  charcoal 
when  ignited.  It  is  decomposed  by  boiling  with  water,  the  solution 
yielding  crystals  of  santonin.  It  dissolves  readily  in  water,  in  alcohol, 
and  in  dilute,  but  not  in  concentrated  potash-ley  (Trommsdorff,  Heldt). 
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Peretti  (N,  J.  Pharm.  7.  373)  describes  a  crystallisable  oompomid  of  santonin  and 
potash,  also  a  oomjpound  of  2  at.  santonin  with  1  at  potash,  both  apparently  con- 
taining free  santonin  (Bitter). 

Sodmrn-compound,  —  Obtained  in  the  same  manner  as  the  potassimn- 
compound.  Crystallises,  by  evaporation  of  the  alcoholic  solution,  in 
slender  interlaced  needles  ;  by  spontaneous  evaporation  of  its  aqueous 
solution,  in  large,  transparent,  colourless  crystals,  belonging  to  the 
right  prismatic  system  {Fig.  55)tt :  /  =  119°  55'  (obs.),  120°  32'  (calc.) ; 
tt:uover<  =  118°  56'  (calc);  «:  «  =  109°  2'  (obs.),  107°  51'  (calc); 
t :  I  over  t  =  142°  17'  (obs.)  ;t :  w  =s  99°  27'  (obs.).  Cleavable  parallel 
to  t  (Weiss,  Wien.  Akad,  Ber.  37,  377).  Not  altered  by  sunlight. 
Has  an  alkaUne  reaction.  At  100°,  it  gives  off  17*5°  p.  c.  water 
(7  at  » 18*05  p.  c.  HO),  and  at  a  higher  temperature,  1  at.  more,  forming 
a  carmine-red  mass,  which  exhibits  a  glassy  lustre  when  cold,  becomes 
moist  and  glutinous  on  exposure  to  the  air,  and  loses  its  colour  on 
addition  of  water.  —  The  compound  yields  by  dry  distillation  a  yellow- 
brown  oil,  which  solidifies  on  cooling,  and  dissolves  with  carmine-red 
colour  in  alcoholic  potash  (Heldt). 

at  IW.  Heldt. 

CWHi«0«    246    8602    

NaO    81     10-84    10-46 

HO    9    314    

0»HMO«,NaO,HO    ....  286    10000    

The  crystals  contain  8*75  p.  c.  soda  (Heldt),  calc  »  8-66  p.  c.  NaO. 

Boprium-compou'nd,  —  Obtained  by  digesting  hydrate  of  baryta  with 
alcoholic  santonin,  till  the  red  colour  disappears,  then  filtering,  eva- 
porating to  dryness  at  37*5°,  exhausting  with  water,  and  again 
evaporating.  —  White,  loosely  coherent  powder,  having  an  alkaline 
taste  and  reaction  (Heldt). 

at  120*.  Heldt. 

CFHMO« 2460    72-23    ^.... 

BaO 76-6    2249    2209 

2HO 18-0    6-28    

0«'ff«0»,BaO,2HO  ....  840-6    10000    

Calcium'COfnpoUTid.  —  Santonin  does  not  expel  carbonic  add  from  carbonate 
of  lime  (Trommsdorff).    The  potassiimi-oompound  of  santonin  precipitates  a  strong 

solution  of  chloride  of  calcium.  —  Obtained  like  the  barium-salt.  The  solu- 
tion, when  evaporated,  yields  crystalline  crusts,  which  on  drying,  form 
white  masses,  having  a  silky  lustre,  not  altered  by  exposure  to  air 
containing  carbonic  acid,  or  to  sunlight.  The  compound  has  an 
alkaline  taste  and  reaction.  When  heated,  it  acquires  a  ruby-red 
colour,  and  gives  off  a  certain  quantity  of  santonin.  Soluble  in  water 
and  in  alcohol  (Heldt). 

at  120*.  Heldt] 

OfWH^  246    86-93  

CaO  28    9-89  10.32 

HO  9    818  

0«'ff»0«,CaO,HO 288    10000    

With  2  at.  Scaitoninf — When  hydrate  of  lime  is  boiled  with  an 
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alcoholic  solution  of  santonin,  the  liquid  evaporated,  the  residue  dis- 
solved in  water,  carbonic  acid  gas  passed  into  the  filtrate  as  long  as 
carbonate  of  lime  is  thereby  separated,  and  the  liquid  again  filtered 
and  evaporated,  long  silky  needles  are  obtained,  haviug  a  sUght  alkaline 
reaction,  and  faintly  saline  bitter  taste.  These  crystals  dissolve  in 
water  and  in  dilute  alcohol,  less  freely  in  strong  alcohol,  and  are 
decomposed  by  boiling  with  water  (Trommsdorff).  These  needles 
appear  to  be  identical  with  the  calcium-compound  of  santonin,  analysed 
by  Laubenheimer  {Ann.  Fkarm,  11,  208),  who  found  in  it  5'09  pt  c, 
corresponding  nearly  to  the  formula  3(?°H.^,CaO,  which  requires 
5-39  p.  c.  CaO  (Heldt). 

Magnestam-compound,  —  The  aqueous  solution  of  the  potassium- 
compound  of  santonin  does  not  precipitate  sulphate  of  magnesia. 
Santonin  boiled  with  magnesia  and  alcohol  acquires  a  faint  red  colour. 
On  evaporating  and  exhausting  the  residue  with  water,  a  solution  is 
obtained,  from  which  acids  precipitate  santonin. 

Aluminium-compound.  —  From  the  aqueous  solution  of  the  potassium- 
salt,  sulphate  of  alumina  throws  down  a  white  precipitate,  which  dis- 
solves in  excess  of  the  precipitant.  The  latter  solution  becomes  turbid 
when  heated,  from  separation  of  alumina  and  santonin. — The  com- 
pound forms  white  flocks,  which  melt  without  reddening  when  heated. 
Soluble  in  alcohol  (Trommsdorff). 

The  potassium-compound  throws  down  from  uranic  saltSy  a  yellow 
precipitate ;  from  chromic  scUtSj  a  green  precifutate  (Heldt).  —  From  a 
strong  solution  of  sulphate  of  zinc,  it  precipitates  white  flocks,  which 
dissolve  readily  in  water,  are  decomposed  by  boiling  with  it,  and  melt 
to  a  red  mass  when  heated.     Soluble  in  alcohol  (Trommsdorff). 

Lecui'Compaund.  —  From  the  aqueous  solution  of  the  potassium- 
compoimd,  neutral  acetate  of  lead  throws  down  white  flocks,  which 
crystallise  from  water  or  alcohol  in  needles  having  a  silky  lustre 
(Trommsdorff).  When  a  hot  aqueous  solution  of  neutral  acetate  of 
lead  is  mixed  with  a  boiling  alcoholic  solution  of  santonin,  and  the 
filtered  liquid  is  kept  at  a  temperature  between  40°  and  50°,  it  deposits 
nodules  consisting  of  small  needle-shaped  ciystals  having  a  pearly 
lustre ;  after  prolonged  washing,  they  contain  33*7  p.  cjlead-oxide,  and 
decompose  partially  when  reciystallised  from  alcohol.  The  mono- 
santonin-compound,  containing  81*18  p.  C.  PbO  (calc.  for  C^lP^O^^VhO  = 
31-25  p.  c.)  is  obtained  by  precipitating  a  solution  of  neutral  acetate  of 
lead  with  santonin,  washing  the  precipitate,  and  drying  it  at  100°. 
When  heated,  it  assumes  a  carmine  colour  and  gives  off  water  (HeldtV 
It  is  decomposed  by  prolonged  boiling  with  water.  When  boiled  witn 
excess  of  neutral  acetate  of  lead,  it  dissolves,  with  formation  of  basic 
acetate  of  lead  (Trommsdorff). 

The  potassium-compound  of- santonin  forms  with  ferrous  sulphate,  a 
white  precipitate ;  with  ferric  chloride,  yellow  flocks  which  dissolve  in 
excess  of  the  iron-salt,  and  in  alcohol ;  the  alcoholic  solution  deposits 
flocks  of  ferric  oxide  when  heated  (Trommsdorff). 

Copper-compound.  —  Precipitated  from  a  concentrated  solution  of  the 
potassium-salt  by  cupric  sulphate,  in  pale-blue  flocks,  which  dissolve 
in  water  and  in  alcohol,  and  are  decomposed  by  boiling  the  solution 
(Trommsdorff). 
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Mercurous  compound, —  Mercuroua  nitrate  forms  with  the  potassium* 
compound  of  santonin  a  white  precipitate,  which,  when  hoiled  with 
water,  yields  mercurous  oxide  and  santonin.  The  mercurous  compound 
is  soluble  in  alcohol  (Trommsdorff).  The  white  precipitate  produced 
on  mixing  mercurous  nitrate  and  the  sodium-compound  of  santonin,  is 
inodorous,  insoluble  in  water  and  alcohol,  and  not  decomposed  by  boiling 
water  {N.  Br.  Arch.  100, 147). 

Mercuric  compound.  —  A  dilute  solution  of  the  potassium-compound 
is  not  precipitated  by  mercuric  chloride ;  but  in  a  concentrated  solution 
a  white  precipitate  is  formed,  very  soluble  in  water  and  in  alcohol,  and 
decomposed  by  prolonged  boiling  of  its  solution  (TrommsdorflF). 

Silver-compound.  —  The  potassium-compound  throws  down  from 
nitrate  of  silver  a  white  precipitate,  soluble  in  water  and  in  alcohol. 
The  aqueous  solution,  when  heated,  deposits  oxide  of  silver  (Tromms- 
dorff). 

Santonin  dissolves  at  17*5°  in  43  pts.  alcohol  of  sp,  gr.  0*848;  at 
60°  in  12  pts. ;  at  80°  in  2-7  pts.  In  alcohol  of  sp.  gr.  0'928  it  dis- 
solves at  17-5°  in  280  pts.,  and  at  83*8°  in  10  pts.  (Trommsdorff).  The 
solution  of  yellow  santonin  in  alcohol  becomes  colourless  when  ex- 
cluded from  the  air,  and  deposits  colourless  santonin,  which,  however, 
exhibits  the  reaction  of  yellow  santonin  with  potash  and  alcohol 
(p.  254)  (Trommsdorff,  Heldt).  —  Santonin  dissolves  in  72  pts.  of  cold 
and  42  pts.  of  boiling  ether  (Trommsdoi-ff).  —  It  dissolves  in  4*35  pts.  of 
chloroform.  Santonin  which  has  become  yellow  by  exposure  to  light, 
dissolves  more  abundantly,  viz.  in  3  pts.  of  chloroform,  and  the  solu- 
tion, which  is  yellow  at  first,  becomes  colourless  in  time,  and  if  then 
evaporated  at  a  comparatively  low  temperature,  deposits  colourless 
crystals,  whereas,  if  evaporated  by  heat,  it  yields  yellow  crystals 
(Schlimpert,  N.  Br.  Arch.  100,  151). 

Santonin  dissolves  easily  in  acetic  aac?(Alm8);  the  acid  of  sp.  gr.  1*073 
dissolves  it,  even  in  the  cold ;  weaker  acid  only  when  warmed  (Tromms- 
dorff). Concentrated  aqueous  tartaric  acid  dissolves  only  traces  of 
santonin  (Riegel,  N.  Br.  Arch.  58,  277).  —  Santonin  dissolves  in  volatile 
oils  (Alms),  in  gently  warmed  oil  of  turpentine  (Kahler).  According 
to  Alms  and  Kahler,  it  is  insoluble  in  fixed  oils ;  but  according  to 
Trommsdorff,  it  dissolves  abundantly  in  warm  olive  oil,  crystalhsiug 
out  for  the  most  part  on  cooling,  and  unites  in  all  proportions  with  hot 
olive-oil.  —  Infusion  of  galls  added  to  a  hot  aqueous  solution  of  santonin, 
throws  down,  on  cooling,  yellow  fiocks  soluble  in  alcohol  (Tromms- 
dorff). 

Chlorosantonia. 

C^CPH^O*  =  C»Cl»ff«0»,0*. 
Heldt.    Ann.  Pharm.  63,  32. 

Santonin  is  dissolved  in  a  warm  mixture  of  hydrochloric  acid  with 
a  small  quantity  of  alcohol,  and  small  crystals  of  chlorate  of  potash 
are  added,  the  Uquid  being  frequently  stirred  and  kept  warm.  After 
some  time,  the  wnole  of  the  chlorosantonin  separates  on  the  surface 
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as  a  white  amorphous  mass,  which  must  be  washed  for  some  time  with 
water,  and  dissolved  in  hot  absohite  alcohol.  The  solution,  when 
abandoned  to  spontaneous  evaporation,  yields  white  needles,  an  addi- 
tional quantity  of  which  may  be  obtained  from  the  mothcr-Uquor. 

The  same  solution  evaporated  by  heat,  deposits  an  orange-red  resin,  identical  with 
that  which  is  produced  by  chlorine  in  a  hot  alcoholic  solution  of  santonin. 

Properties,  White,  shining,  delicate  needles,  not  altered  by  exposure 
to  daylight  or  to  the  air.  Grates  between  the  teeth.  Melts  when 
heated  to  a  yellowish' liquid,  which  solidifies  again  on  cooling.  Inodor- 
ous and  tasteless  in  tne  soHd  state,  but  very  bitter  when  dissolved  in 
alcohol  (Neutral). 

Heldt. 
at  100**.  mean, 

80  C 180  5714  66-85 

2  a 71  22-54  21-94 

16  H 16  5-08  5-50 

6  O 48  15-24  15-71 

0»CPH«O«   315     10000    10000 

Decompositions,  Chlorosantonin,  heated  above  its  melting  point,  is 
decomposed,  with  evolution  of  hydrochloric  acid.  —  When  exposed  to 
sunlight,  even  in  an  atmosphere  of  hydrogen,  it  turns  red,  and  after- 
wards brown,  by  superficial  resination,  but  not  so  quickly  as  santonin. 
Hydrochloric  acid  is  set  free  at  the  same  time.  Alcohol  removes  from 
the  coloured  product  the  brown  crust,  and  leaves  white  crystals.  -4m- 
morda-gas  does  not  act  on  chlorosantonin  moistened  with  alcohol,  or  on 
the  hot  alcoholic  solution.  —  Chlorosantonin  dissolves  in  alcoholic 
potash,  forming  an  orange-red  liquid,  which,  on  evaporation,  yields 
orange-red  drops  of  a  potash-compound,  becoming  indigo-blue  when 
heated  for  a  longer  time.  If  the  potash  be  removed  by  sulphuric  acid, 
and  the  excess  of  that  acid  by  carbonate  of  baryta,  the  filtrate  then 
evaporated  over  the  water-bath,  and  the  dry  residue  exhausted  with 
absolute  alcohol,  a  red  filtrate  is  obtained,  which  leaves  a  red  resin 
when  evaporated.  This  resin  dissolves  in  alcohol  and  in  ether,  is 
precipitated  milky  by  water,  and  cakes  together  when  the  turbid 
liquid  is  heated. 

Chlorosantonin  is  insoluble  in  water,  but  dissolves  easily  in  alcohol 
and  in  ether.  The  alcoholic  solution  is  precipitated  by  water,  and  after- 
wards becomes  clear,  yielding  needle-shaped  crystals  at  the  same 
time. 


Bromosantonin.    ^ 

Heldt.    Ann.  Pharm,  68,  36. 

Bromine  is  dropped  gradually  into  a  cooled  alcoholic  solution  of 
santonin,  and  the  liquid  is  left  to  evaporate ;  it  then  deposits  an  orange- 
brown  resin  and  crystals. 

White  crystals,  resembling  chlorosantonin.    Inodorous.    Tasteless. 

The  crystals,  dried  over  oil  of  vitriol,  gradually  turn  yellow  and 
then  red  when  exposed  to  sunlight,  giving  off  hydrobromic  acid  at  the 
same  time.     If  they  still  retain  a  trace  of  alcohol,  they  decompose 
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even  when  kept  in  the  dark,  becoming  covered  with  a  dark,  purple-red 
crust,  soluble  in  alcohol.  —  They  turn  red-brown  even  at  100°,  and  melt, 
when  heated,  to  a  cherry-red  liquid,  which  does  not  recrystallise  on 
cooling.  —  They  dissolve  in  alcohoUc  potash,  forming  a  cherry-red 
liquid. 

Bromosantonin  dissolves  with  difficulty  in  water,  more  readily  in 
boiling  alcohol  and  in  ether. 


Oxygen-nucleus  C*H*H3«. 

Santalic  Acid. 

C»ff*0«^  =  C»H"0*,O*. 

Pelleher.     J.  Phya,  79,  268 ;  Bull,  Pharm,  6,  434.  —  Ann.  Chim,  Phys, 

51,  193 ;  Ann.  Pharm.  6,  48 ;  Schw.  67,  88. 
VooET.     Ann.  Pharm.  6,  38. 
BoLLBT.     Ann.  Pharm.  62,  150 ;  abstr.  Pharm.  Centr.  1847,  650 ;  J.  pr. 

Chem.  43,  510. 
L.  Meier.     N.  Br.  Arch.  55,  285  and  56,  41 ;    abstr.  Pharm.  Centr. 

1849,  97;  Chem.  Gas.  1849,  130;  An?i.  Pharm.  72,  320. 
Wetermann  &  Haffely.     Ann.  Pharm.  74,  226;  abstr.  Pharm.  Centr. 

1850,  797;  Chem.  Gaz.  1850,  353. 

Sandal-red,  SantaUn.  The  colouring  matter  of  red  salxdal-wood, 
Pterocarpus  santalinus  and  Pt.  indicus  {Handhuch.  Tiii.,  Phytochem.  12.) — 
For  Preisser's  Btatements,  which  are  not  confirmed  by  Bolley,  see  Bev.  scient.  16,  49; 
J.  pr.  Chem,  82,  145.  —  Meier  found  in  sandal-wood,  beisides  santalic  acid,  fire 
different  bodies,  which  he  designates  as  Santalic  oxide,  Santalide,  Santaloide, 
Santalidide,  and  Santaloidide ;  but  the  separate  existence  and  the  purity  of  these 
bodies  appear  doubtful.  Wejermann  &  Haffely  were  not  able  to  find  Meyer's  santalio 
oxide. 

Preparation.  Rasped  sandal- wood  is  exhausted  with  alcohol ;  the 
solution  is  evaporated ;  the  resinous  residue  is  boiled  with  water  and 
redissolved  in  alcohol ;  the  tincture  is  precipitated  with  an  alcoholic 
solution  of  neutral  acetate  of  lead  ;  and  the  dark  violet  precipitate  is 
collected,  boiled  repeatedly  with  alcohol  of  80  p.  c,  and  decomposed, 
either  with  alcohol  containing  sulphuric  acid,  or  by  treatment  with 
hydrosulphuric  acid.  The  santalic  acid  is  obtained  by  evaporating 
the  solution  (Meier).  The  product  is  purified  from  mineral  salts  by 
mixing  the  alcoholic  solution  with  a  small  quantity  of  hydrochloric 
acid,    precipitating   with    water,    and    recrystallising    from    alcohol 

(Weyermann  &  Haffely).  The  ethereal  or  alcoholic  extract  may  also  be  ex- 
hausted by  boiling  with  water,  santalic  acid  then  remaining  (Meier).  Pelletier's  sandal- 
red  is  obtained  by  eyaporatine  the  alcoholic  tincture.  BoUey  exhausts  with  alcohol, 
distils  off  the  greater  part  of  the  alcohol,  and  precipitates  the  colouring  matter  with 
water.  Or  he  exhausts  with  dilute  potash,  precipitates  with  hydrochloric  acid,  difl- 
solyes  the  washed  precipitate  in  alcohol,  and  repredpitates  with  water. 

Properties.  Very  small,  microscopic  prisms  of  a  fine  red  colour, 
without  taste  or  smell.  Melts  at  104^.  Permanent  in  the  air.  Has 
an  acid  reaction  (Meier). 
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BoRey.  Weyermaim 

mean,  &  Haffelj. 

at  100^.  a.  b.  mean, 

80  0 180  ....  6669  ....  64-46  ....  65-73  ....  66-86 

14  H  14  ....   611  ....   607  ....   6-49  ....   5-20 

10  O    80    ....     29-20    ....    80-48    ....     2878    ....    28-96 

CFH}*0^ 274    ....  10000    ....  10000    ....  10000    ....  100-00 

Bolley  analysed  lantalio  acid  (a),  precipitated  from  the  alkaline  solation  by 
hydrochloric  acid,  and  {b)  from  the  alcoholic  solution  by  water.  In  impure  santalie 
acid,  Pelletier  found  747  p.  c.  C,  6*4  H.,  and  18*9  O. 

Decompositions,  1.  When  heated  above  its  melting  point,  it  swells 
up,  takes  lire,  and  bums  with  a  bright  white  flame  and  agreeable 
odour  (Meier).  —  2.  A  mixture  of  2  pts.  of  a  concentrated  alcoholic 
solution  of  santalie  acid  and  1  pt.  strong  nitric  acid,  assumes  a  brown 
colour  when  boiled,  but  does  not  give  off  any  red  fumes,  even  when 
evaporated.  Water  separates  from  the  residue  a  yellow-brown 
powder,  soluble  in  alcohol ;  the  acid  filtrate,  neutralised  with  carbonate 
of  baryta,  yields  nitrate  of  baryta  and  yellow  crystals  of  a  deli- 
quescent baryta-salt  (Meier).  Pelletier's  sandal-red  is  deoomnosed  by  cold,  and 
more  quickly  by  hot  nitric  acid,  into  a  yellow  bitter  resin,  dissolTed  artificial  bitter, 
and  a  large  quantity  of  oxalic  acid.  —  3.   The  solution  of  sautalic  add  in  oil 

of  vitriol  blackens  when  heated ;  water  throws  down  from  it  a  blade, 
amorphous  mass,  which  dissolves  in  boiling  potash-ley,  is  precipitated 
by  acids,  and  is  resolved  by  alcohol  into  santalie  acid,  which  dissolves, 
and  a  residue  of  charcoal.  Alcoholic  santalie  acid  is  not  altered  by 
boiling  with  dilute  acids  (Meier).  —  4.  The  acid  mixed  with  alcoholic 
nitrate  of  silver  turns  brown  on  boiling,  and  deposits  a  brown  powder 
(Meier).  —  5.  When  santalie  add  is  kept  for  several  days  at  100*"  in 
contact  with  strong  aqueous  ammonia,  and  excluded  from  the  air,  it 
takes  up  ammonia,  which  it  does  not  give  up  to  acids,  or  when  heated 
with  hydrate  of  lime,  but  only  when  melted  with  sticks  of  potash 
(Schiitzenberger,  Zeitschr.  Chem,  Fkarm.  4,  65). 

Combinations.  Santalie  acid  does  not  dissolve  in  water  either  cold 
or  boiling.  It  dissolves  in  oil  of  vitriol  with  dark  red  colour,  and  is 
precipitated  by  water  (Meier). 

Santalie  acid  neutralises  bases,  and  unites  with  them,  forming 
uncrystallisable  salts ;  those  which  are  soluble  have  a  slightly  astringent 
taste.  The  add  dissolves  readily  in  aqueous  ammonia,  and  in  aqueous 
solutions  of  the  fixed  alkalis.  Its  solution  boiled  with  metallic  oxides, 
forms  red  lakes,  the  colour  of  which  is  not  extracted  by  alcohol 
(Meier). 

The  solution  of  santalie  acid  in  aqueous  ammonia  is  violet-red,  and 
leaves,  when  evaporated,  a  residue  free  from  ammonia  (Meier). 

SantakUe  of  Potash.  —  Obtained  by  neutralising  the  acid  with  potash- 
ley.  Amorphous,  dark  violet  mass.  Permanent  in  the  air.  It  dis- 
solves easily  in  water,  with  fine  violet  colour,  changing  to  red  on 
dilution.     It  is  sparingly  soluble  in  absolute  alcohol. 

Santalate  of  Soda.  —  Separates  as  a  dark  violet  powder  on  neutnJr- 
ising  a  concentrated  alcoholic  solution  of  santalie  add  with  caustic 
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Boda.    It  is  not  crystallisable,  dissolves  easily  in  water,  but  is  insoluble 
in  alcohol  and  in  ether  (Meier). 

Santalate  of  Baryta,  —  An  alcoholic  solution  of  santalic  acid  does 
not  precipitate  chloride  of  barium,  but  on  saturating  it  with  baryta- 
water,  a  violet-blue  powder  is  obtained,  sparingly  soluble  in  cold 
water,  more  easily  in  boihng  water,  insoluble  in  alcohol  and  ether 
(Meier).  —  To  prepare  the  salt,  santalate  of  ammonia  is  precipitated 
with  chloride  of  barium,  and  the  dark  violet  crystalline  salt  is  washed 
out  of  contact  with  the  air  (Weyermann  &  Haffely). 
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In  the  calculation  it  is  SMuxned  that  the  baryta  remained  after  the  combnation  as 
mono-carbonate. 

Santalate  of  Lime.  —  Precipitated  by  lime-water  from  the  alcoholic 
solution  of  the  acid.    Dark,  violet  mass,  nearly  insoluble  in  water. 

The  compounds  of  santalic  acid  with  magnesia^  alumma^  zmc-oxidej 
stannotiSy  ferrouSy  ferric^  and  cupric  oxides^  are  obtained  from  the  potash- 
salt  by  double  decomposition,  as  violet  precipitates  insoluble  in  water, 
alcohol,  and  ether  (Meier). 

Santalate  of  Lead.  —  Obtained  bv  precipitating  alcoholic  santalic 
acid  with  neutral  alcoholic  acetate  of  lead,  washing  the  precipitate  with 
alcohol,  and  drying  it  at  100°  (Weyermann  &  Haffely). 

Weyermaiin 

&  H&ffely. 

mean, 

80  0 1800    ......^     86-2 8616 

14  H 140    2-8     2-80 

10  0 800    16.5    16-30 

2  PbO    223-2     44-5     4475 

0»H?<OW,2PbO   497-2    1000    10000 

Bolley  analysed  a  lead-salt  containing  from  31-88  to  82'18  p.  o.  lead-oxide. 

Santalate  of  Stiver,  —  Thrown  down  by  the  potash-salt  from  nitrate 
of  silver  as  a  brown  precipitate  (Meier). 

Santalic  acid  dissolves,  with  blood-red  colour  and  in  all  proportions, 
in  absolute  alcohol  and  in  spirit  of  80  p.  c. ;  in  spirit  of  60  p.  c.  only 
when  warmed  (Meier).  It  dissolves  readily  in  acetic  add,  and  is 
precipitated  from  the  concentrated  solution  by  water  (Pelletier, 
Meier). 

Santalic  acid  is  soluble  in  etJier.  The  solution  is  not  red,  like  the 
alcoholic,  but  yellow  (according  to  Meier,  it  does  not  redden  litmus) ; 
when  quickly  evaporated  in  vacuo,  it  often  leaves  the  acid  quite 
yellow,  and  when  evaporated  in  contact  with  the  air,  of  a  fine  red  colour 
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(Pelletier).  —  It  dissolves  in  certain  volatile  oils  (viz.,  the  oils  of  berp^- 
mot,  cinnamon,  bitter  almond,  clove,  and  rose),  in  others  only  partially, 
and  in  others  (viz.,  turpentine,  anise,  and  lemon)  not  at  all  (Voget, 
Meier).  It  dissolves  with  difficulty  in  the  oils  of  linseed,  olive,  and 
rape,  not  in  oil  of  almonds  (Meier). 


Oa^gm-nucleus  C«>H»W«. 

Datiscetin. 

CJOHioQis  -.  c«>n**>o^o». 

Stenhouse.  Ann,  Pharm,  98, 170;  abstr.  Chem.  Soc.  Qu.  J.  9,  226; 
N,  Phil,  Mag.  J.,  12,  59  ;  J.  pr.  Chem.  68,  36 ;  N.  J.  Pharm.  30, 
326. 

Formation  and  Preparation,  A.  From  Datisdn.  1.  Batiscin  is 
boiled  with  dilute  sulphuric  acid,  and  the  datiscetin,  which  separates 
after  some  minutes,  is  collected : 

C«H»0'*  «  O^oH^O"  +  C^'ff^ou. 

2.  By  boiling  diatiscin  with  potash,  and  precipitating  with  an  acid. — 
B.  From  the  mother-liquors  obtained  in  the  preparation  of  datisdn,  —  These 
liquors  are  precipitated  with  basic  acetate  of  lead :  the  precipitate  is 
decomposed  under  water  by  hydrosulphuric  acid ;  and  the  concentrated 
filtrate  is  boiled  with  dilute  sulphuric  acid ;  a  resin  then  separates  at 
the  bottom,  and  the  liquid  decanted  therefrom  yields  diatiscetin  on 
further  boiling.  The  product  is  purified  by  solution  in  alcohol  and 
precipitation  by  water. 

Properties,  Nearly  colourless  needles,  which  melt  when  heated, 
and  solidify  in  the  crystalline  form  on  cooling.     Tasteless. 

Stenhouse. 
at  100**.  mean. 

30  C  180     62-94    6292 

10  H 10     3-49 3-66 

12  O 96     33-57     83-42 

0»H»<>0"  286     10000    100*00 

Decompositions.  1.  Datiscetin  very  cautiously  heated,  yields  a 
crystalUne  sublimate,  which  tastes  sweet  when  re-crystallised  from 
ether.  —  2.  When  heated  it  bums,  without  any  odour  of  burnt  sugar. 
—  8.  Cold  nitric  acid  converts  it,  with  rise  of  temperature  and  evolution 
of  brown  vapours,  into  a  resin,  which  then  dissolves  to  a  dark  red 
liquid,  and  when  boiled  and  evaporated,  leaves  picric  acid.  No  oxalic 
acid  is  produced  in  this  reaction.  Datiscetin  boiled  with  dilute  nitric 
acid,  yields  nitrosalicyUc  acid.  —  4.  With  melting  hydrate  of  potash,  it 
acquires  an  orange-colour,  and  gives  off  hydrogen.  The  residue 
treated  with  hydrochloric  acid,  yields  a  resin  and  salicylic  acid. — 
5.  When  distilled  with  bichromate  of  potash  and  dilute  sulphuric,  it 
yields  a  watery  distillate,  which  smells  of  salicylous  acid,  and  reddens 
ferric  salts. 
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Combinations.  Datiscctin  is  nearly  insoluble  in  water.  It  dissolves 
in  aqueous  alkalis,  and  is  precipitated  by  acids. 

Lead-compound,  By  mixing  an  alcoholic  solution  of  datiscetin  with 
neutral  acetate  of  lead,  a  deep  yellow  precipitate  is  obtained,  which 
may  be  washed  with  alcohol  and  water. 

Stenhouse. 
mean. 

80  C   1800    36-63    8610 

8  H  8-0    1-63    1-66 

10  O   800    16-28    16-89 

2  PbO 223-4    45-46    4536 


C5»H8Pb»0» 491-4    10000    10000 

Datiscetin  dissolves  easily  in  alcohol,  and  in  nearly  all  proportions 
in  ether. 


Olucosides  of  Datiscetin, 

Datiscin. 

Braconkot.     Ann,  Chim,  Fhys,  3,  277. 

Stenhouse.    Ann  Pharm,  98,  166 ;  abstr.  Chem,  Soc,  Qu,  J.  9,  226 ;  N. 
Phil.  Mag,  J,  12,  59  ;  J.  pr,  Chem,  68,  36 ;  N.  J,  Pharm,  30,  236. 

Occurrence,  In  the  herb  and  roots  of  Datisca  carmahina  {ffandhuch. 
Tiii.,  Phytochem.  32). 

Preparation,  The  comminuted  roots  are  exhausted  with  wood- 
spirit;  the  mother-liquors  are  evaporated  to  a  syrup ;  the  resins  contained 
in  them  are  precipitated  by  addition  of  \  volume  hot  water ;  and  the 
decanted  liquid  is  evaporated  to  the  crystallising  point.  The  impure 
datiscin  thus  obtained  is  purified  by  pressing  it,  mixing  the  alcoholic 
solution  with  water,  and  filtering  the  liquid  from  the  resin  which  is  pre- 
cipitated on  evaporation.  The  mother-liquors  serve  for  the  preparation  of 
datiBcetin  (Stenhouse).  Braconnot  obtained  datiscin  by  evaporating  the  decoction, 
or  by  tret  ting  the  extract  ¥rith  cold  water,  and  re-crystiulising  the  insoluble  deposits 
from  boiling  water. 

Properties.    Colourless  needles  or  laminsB,  having  a  silky  lustre,  soft 
and  translucent,  like  grape-sugar.    Yellowish,  if  not  quite  pure.    Neutral. 

Stenhouse. 
Needles,  mean. 

42  0  252    6408    64-57 

22  H 22    4-72    5-21 

24  O 192     41-20    4022 

C«H«0«  466    10000    10000 

Some  of  the  specimens  of  datiscin  analysed  by  Stenhouse,  still  contained  ash. 
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Decompositions.  1.  Datiscin  melts  at  180°,  bums  when  further 
heated^  emitting  an  odour  of  burnt  sugar,  and  leaves  charcoal.  Heated 
in  a  current  of  dry  air,  it  yields  a  small  quantity  of  crystalline  sub- 
limate, probably  datiscetin.  —  2.  When  boiled  with  dilute  sulphuric  or 
hydrochloric  add,  and  more  slowly  by  boiling  its  aqueous  solution,  it  is 
resolved  into  datiscetin  and  sugar : 

The  sugar  obtained  from  100  pts.  of  datiscin  reduces  as  much  cupric 
oxide  from  alkaline  solution  as  37*8  to  41*6  pts.  of  common  sugar 
(calo.  38-6  pts.)  (Stenhouse).  —  3.  Nitric  acid  gradually  dissolves  datiscin, 
forming  a  yellow  solution,  which,  when  evaporated,  leaves  oxalic  and 
picric  acids.  —  4  By  boiling  with  strong  potash-ley^  it  is  decomposed 
in  the  same  manner  as  by  acids.  —  5.  It  is  not  altered  by  contact  with 
yeast  or  emulsin. 

Datiscin  is  slightly  soluble  in  cold,  more  abundantly  in  hot  water. 
—  According  to  Braconnot,  it  dissolves  in  oU  of  vitriol,  and  is  preci- 
pitated by  water  and  by  ammonia,  but  is  nearly  insoluble  in  hydro- 
chloric acid  (vid.  Bup.).  With  iodine,  it  forms  a  yellow  compound, 
soluble  in  cold  water  (Braconnot). 

Datiscin  forms  with  aqueous  ammonia  and  the  fixed  alJcali%  deep 
yellow  solutions,  which  are  precipitated  and  decolorised  by  acids.  — 
Aqueous  datiscin  forms  with  neutral  and  basic  acetate  of  lead,  a  light 
yellow  gelatinous  precipitate ;  with  ferric  salts,  a  dark  green ;  with 
copper-salts  a  greenish  ;  and  'W'ith  stannic  chloride,  a  light  yellow  preci- 
pitate (Stenhouse).  It  is  not  precipitated  by  tincture  of  galU  (Braconnot),  or 
by  solution  oi gelatin  (Stenhouse). 

Datiscin  dissolves  easily  in  cold  alcohol,  and  in  all  proportions  in 
boiling  alcohol ;  sparingly  in  ether  (Stenhouse).  It  dyes  fabrics  both 
mordanted  and  unmordanted  (Bracannot). 


Primary  Nucleus  C**H" ;  Oxygen-nucleus  C*H*0*, 

Pipitzahoic  Acid. 

M.  0.  Weld.     Ann,  Phai^m.  95,  188 ;   abstr.  J,  pr.  Chem,  66,  375 ; 
Fharm.  Centr.  1855,  800, 

jRiozolie  acid.  Discovered  by  Rio  de.  la  Loza,  in  the  root  called  Raiz 
del  Fipitzahuac,  which,  according  to  Ramon  de  la  Sagra,  belongs  to 
the  synanthareous  plant  Ihiinerilia  Humboldtia  of  Tolucca  (see  Compt. 
rend.  42, 873,  and  1072). 

It  is  obtained  in  an  impure  state,  by  dry  distillation  of  the  root, 
better  by  exhaustion  with  alcohol  and  ciystallisation,  and  purified  by 
recrystallisation  from  absolute  alcohol. 

Properties.  Gold-coloured  tufts  of  laminar  crystals.  Prom  ether  it 
separates  in  small  shining  tables  belonging  to  the  oblique  prismatic 
system.    Oblique  rhombic  prism  u  {Fig.  91)  of  84°  and  96°,  and  having 
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the  end-face  i  inclined  to  the  prismatic  faces  at  an  angle  of  94^.  Per- 
manent in  the  air.  Melts  at  about  100°  to  a  red  liquid,  which  solidifies 
in  the  crystalline  form  on  cooling,  and  sublimes  at  a  temperature  a 
little  above  lOO''  in  gold-yellow  laminse. 

Weld. 

30  C 180    72-58    7204  to    73-24 

20  H 20    806    7-S4  ....      840 

6  O 48    19-36    20-02  ....    1836 

0»H»0»  248    100-00    ........  10000  ....  10000 

Comhtnattom,  Nearly  insoluble  in  untter. — Unites  with  haseSf 
forming  salts.  Caustic  alkalis  and  alkaline  carbonates  colour  the  solu- 
tions of  the  acid  purple-red,  and  form  salts  easily  soluble  in  water, 
alcohol,  and  ether,  which  remain  as  varnishes  on  evaporation,  and  are 
decomposed  in  alcohoHc  solution  by  carbonic  add. 

Baryta-saU.  —  Baryta- water  throws  down  from  the  alcoholic  solu- 
tion of  the  acid,  dark  purple  grains,  sparingly  soluble  in  water  and  in 
alcohol.     It  is  decomposed  by  carbonic  acid  in  alcoholic  solution. 

Copper-salt.  —  Obtained  by  precipitating  the  soda-salt  with  acetate 
of  copper,  dissolving  the  precipitate  in  alcohol,  precipitating  with 
water,  washing,  and  drying  over  oil  of  vitriol.  —  Dark  greenish  brown, 
non-crystalline  mass.  Contain  6*84  p.  c.  hydrogen,  and  11'12  p.  c. 
copper,  and  is  therefore  C»H**CuO»  (calc.  6-81  H.,  and  11-36  Ou).— Melts 
above  100°,  depositing  cupric  oxide,  while  part  of  the  acid  sublimes. 
Soluble  in  alcohol  and  in  ether. 

Lead-salt,  Obtained  by  precipitating  the  soda-salt  with  basic 
acetate  of  lead,  and  dissolving  the  precipitate  in  alcohol.  Contains 
44*02  p.  Gj,  lead,  and  is  therefore  perhaps  C^H^PbK)*  (calc.  45*7  p.  c. 
lead). 

SUver'SaU.  Obtained  by  precipitating  the  soda-salt  with  nitrate  of 
silver,  as  a  dark  purple  precipitate,  insoluble  in  water,  soluble  in  alcohol 
and  ether.    Contains  29-35  p.  c.  silver  (C»H»AgO«  «  30-42  p.  c.  Ag.) 

The  acid  dissolves  easily  in  alcohol  and  ether,  and  is  precipitated  by 
water. 


Oxygen-nucleus  C"*H»0". 

Auemonin. 

C«ffK)"  =  C"H*K)*^0^. 

Hetek.     CrelL  Chem.  J.  2,  102.— (7r<?ZZ.  N.  Entd.  4,  42. 

Vauqubun  &  RoBEKT.     J.  Pharm.  6,  229 ;  K.  Tr.  1,  365. 

J.  ScHWARZ.     Mag.  Pharm.  10,  193  ;  19, 168. 

Rabekhorst.    N.  Br.  Arch.  27,  93. 

LowiQ  &  WEtDMANK.     Pogg.  46,  45  ;  Ann.  Pharm  32,  276. 

Fehling.     Ann.  Pharm.  88,  278. 

Jul.  Muller.     N.  Br.  Arch.  63, 1  ;  Pharm.  Centr.  1850,  618. 

0.  L.  Ebdhank.    J.pr.  Chem.  75,  209;  R^.  Chim.pure  1,  192. 
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Aitemony-camphor.  Pulgatillo'camphor.  Anemoneum.  First  observed  by 
Stork  (Libellus  de  usu  med,  Pulsatillce  nigi'ic.  Wien.  1771)  ;  re-discovered 
by  Heyer  in  1779.  —  The  volatile  acrid  principles  (xiv.  471)  are  per- 
haps related  to  the  body  from  which  anemonin  and  anemonic  acid  are 
foi-med. 

Occurrence  and  Formation.  The  fresh  herb  of  Anemone  pratensis, 
A.  Pulsatilla  (Heyer),  and  A,  nemorosa  (Schwarz),  of  Ranunculus  Ham- 
mula,  R,  bulbosus  (J.  Miiller),  and  R.  sceleratus  (Erdmann),  yields,  by 
distillation  with  water,  a  clear  distillate,  having  a  sharp  taste,  and 
pungent,  tear-exciting  odour.  This  liquid  yields  to  ether  an  acrid  oil, 
which,  according  to  Schwarz  and  Erdmann,  does  not  redden  litmuB, 
but,  according  to  Miiller,  has  a  strong  acid  reaction.  It  has  a  golden- 
yellow  colour,  is  heavier  than  water,  free  from  sulphur,  and  decom- 
poses by  keeping,  or  in  contact  with  water  or  chloride  of  calcium,  into 
anemonin  and  anemonic  acid  (Erdmann).  The  water  distilled  over  the 
anemony  plant,  especially  if  concentrated  by  cohobation,  likewise 
deposits,  after  keeping  for  some  weeks  or  months,  crystals  of  anemonin 
and  white  pulverulent  anemonic  acid,  separable  by  alcohol,  which  dis- 
solves only  the  crystals.  This  treatment  deprives  the  anemonin  of  its 
acridity  (Heyer,  Schwarz). 

Properties,  Colourless,  shining  prisms  belonging  to  the  right 
prismatic  system.  The  crystals,  which  are  mostly  tabular,  exhibit 
all  the  faces  of  Fig.  53,  with  this  difference,  that  neither  t  nor  u 
truncates  symetrically  the  edges  of  the  octahedron  a ;  between  p  and 
y  there  is  a  prism  s ;  also  an  octahedron  ^,  situated  in  the  same  zones 
with  p  and  a,  also  with  t  and  5.  The  more  simple  crystals  exhibit  only 
the  faces  /,  t, ^,  and  w.  —  m:  u  =  148°  30'  (nearly);  w.  y  =  130**  0' 
jp:t  =  115°  19' ;i?:  5  =  157°  13';j9:a=  126°  37';  ;>:  /3  =  146°  2'; 
y :  5  =  152°  43' ;  a :  /3  =  160°  15'.  The  «-face  is  striated  parallel  to  i 
(Grailich  &  Lang,  Wien.  Akad.  Ber.  27,  60).  Different  from  these 
are  the  crystals  obtained  by  Frankenheim  (N.  Br.  Arch.  63,  3): 
1.  From  Pulsatilla  pratensis.  Short  rhombic  prisms  y  (Fig.  53),  having 
their  lateral  edges  truncated  by  p  and  m,  acuminated  at  the  top  by 
I  and  M.  Subordinate  are  two  octahedrons,  the  lower  being  that 
whose  edges  are  symmetrically  truncated  by  t,  w,  y ;  also  a  truncation 
between  y  and  m.  Cleavage-planes  parallel  to  m  and  pi  u:  m  = 
112°  15' ;  i: p  =:  130°  34'.  —  2.  From  AnemoJie nemorosa.  Long  prisms, 
with  predominating  faces  m,  y ;  also  u,  a  truncating  face  between  u  and 
m,  another  between  y  and  m,  and  lastly,  the  end- face  t. 

Heavier  than  water.  Very  friable.  Inodorous.  In  the  solid  state 
it  has  little  more  than  a  fatty  taste,  but  in  the  melted  state  its  taste 
is  intensely  biting  and  burning,  and  leaves  a  numbness  on  the  tongue 
for  several  days  (Heyer,  Robert).  It  is  an  acrid  poison.  —  Neutral  to 
vegetable  colours  (Fehling). 


80  0 

12  H 

Crystals. 

loO     ..... 

12     

...    62-50    .. 
...      417    .. 
...     33-3S     .. 

L5wig  & 

Weidmann. 

mean. 

54-69    

4-80     

4101     

Fehling. 

mean. 

...     62-45 
...      4*29 

12  0 

•••     96     

..     33-26 

(PH»Ow  .... 

288    

...  100-00    .. 

100-00     

..  10000 
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Lowit(  &  Weidmann  gare  the  formula  (7H^0^.  The  discrepancies  of  their 
analyses  hare  not  been  explained. 

Decompositions.  1.  Anemonin  softens  at  15°,  giving  off  water  and 
a  very  pungent  vapour;  the  yellow  residue  decomposes  above  300°, 
with  separation  of  charcoal  (Fehling).  —  According  to  earlier  observations, 
anemonin  is  volatile.  —  By  dry  distillation,  it  yields  a  limpid  watery  distillate, 
having  a  peppery  tast^,  also  a  yellow  empyreomatic  sublimate,  soluble  in  alcohol,  and 
a  residue  of  charcoal  (Heyer).  When  it  is  heated  in  a  glass  tube,  the  greater  part 
volatilises  undecomposed,  and  condenses  to  a  solidifying  oil,  a  small  Quantity  of  brown 
resin  remaining  behind  (Vauquelin). — 2.    When    held    in    a    lamp-name,    it 

bums  away  completely,  with  a  bright  flame  (Heyer).  It  dissolves  with- 
out decomposition  in  cold  oil  of  vitriol  (Lowig  &  Weidmann),  the  solu- 
tion not  blackening,  even  after  many  days  (Miiller).  According  to 
Fehling,  it  is  carbonised  by  oil  of  vitriol.  —  4.  When  quickly  heated  in 
chlorine  gas,  it  gives  off  a  large  quantity  of  hydrochloric  acid,  and  forms 
a  yellow  volatile  oil  (Fehling).  —  5.  Strong  ht/drochloric  acid  converts 
it  into  anemoninic  acid  (Lowig  &  Weidmann).  —  6.  Heated  with  nitric 
acid,  it  forms  oxalic  acid  (Fehling).  —  7.  Heated  with  peroxide  of 
manganese  and  sulphuric  acid,  it  yields  formic  acid  (Fehling). 

8.  It  dissolves  without  decomposition  in  aqueous  alkalis  and  in 
hart/ta-water  (Fehling) ;  according  to  Lowig  &  Weidmann,  however, 
it  takes  up  at  the  same  time  2  at.  water,  and  is  converted  into  their 
anemoninic  acid, 

a.  According  to  Lowig  i"  Weidmann, — When  anemonin  is  boiled  with 
excess  of  concentrated  baiyta-water,  red  flocks  of  basic  anemoninate 
of  baryta  are  deposited,  which  dissolve  with  yellow  colour  on  addition 
of  a  large  quantity  of  anemonin.  If  the  basic  salt  is  converted  into 
a  neutral  salt  by  passing  carbonic  acid  into  the  liquid,  the  neutral  salt 
precipitated  by  neutral  acetate  of  lead,  the  lead-salt  decomposed  by 
nydrosulphuric  acid,  and  the  filtrate  evaporated,  anemonin  remains  as 
an  amorphous,  brittle,  translucent  brown  mass,  which  melts  at  100°, 
dissolves  easily  in  water,  sparingly  in  alcohol,  and  not  at  all  in  ether. 
This  acid,  according  to  Lowig  &  Weidmann,  is  C'H*0',  contains 
43  p.  c.  C,  and  5'1  H.,  and  forms  with  bases,  brown  amorphous  salts, 
of  which  the  lead-,  mercury-,  and  silver-salts  are  insoluble  in  water. 

h.  According  to  Fehling.  Anemonin  dissolves  in  aqueous  alkalis,  with 
yellow  colour,  neutralising  them  completely,  and  the  solutions,  when 
evaporated,  leave  a  brown  mass,  from  which  acids  separate  a  yellow 
gum  easily  soluble  in  water.  —  When  anemonin  is  dissolved  in  baryta- 
water,  and  carbonic  acid  is  passed  into  the  slightly  alkaline  liquid,  a 
small  quantity  of  organic  substance  is  precipitated  together  with  the 
carbonate  of  baryta.  This  organic  substance,  which  remains  in  solu- 
tion after  the  precipitate  has  been  dissolved  in  acetic  acid,  and  the 
baryta  precipitated  by  sulphuric  acid,  is  yellow,  crystalline,  and  does 
not  precipitate  ammoniacal  solutions  of  lead-  or  silver-salts.  —  The 
solution  of  anemonin  in  baryta-water,  when  freed  from  carbonate  of 
baryta  and  excess  of  carbonic  acid,  and  then  mixed  with  neutral 
acetate  of  lead,  yields  a  light  yellow  precipitate,  which  contains 
26-64  p.  c.  C,  2-19  H.,  16-42  0.,  and  54-75  PbO.,  agreeing  nearly  with 
the  formula  C'H*0*.  The  quantity  of  this  precipitate  amounts  to 
scarcely  -^  of  the  anemonin  employed;  hence  the  acid  cannot  be 
formed  from  anemonin  by  simple  assumption  of  water  (Fehling). 
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Compounds  of  Anemonin,  Anemonin  is  very  ftlightly  soluble  in  cold 
water;  from  solution  in  boiling  water  it  crystallises  on  cooling 
(Vauquelin). 

It  unites  with  lead'ooeide  and  aiher^oxide  (Fehling). 

Lead-compourid,  ^Oh\AmQ^  by  boiling  anemonin  and  lead-oxide 
with  waUr^  and  crystallises  from  the  filtrate  on  cooling,  together  with 
anemonin,  which  may  be  extracted  by  hot  alcohol.  The  hot  filtrate 
treated  with  alcohol,  yields  a  preoipitato  oontaining  60*28  p.  o.  oxida  of  lead 
(Fehling). 

Fehling. 

80  O  180  3616  86-68 

12  H 12  2-84  2-68 

12  O 96  18-76  18-M 

2  PbO 224    48-75     4276 

C^H»0",2PbO 612    10000    10000 

Silver-compound, — Crystallises  from  the  hot-filtered  solution  obtained 
by  boiling  anemonin  with  carbonate  of  silver  (Fehling). 

Anemonin  dissolves  sparingly  in  cold,  easily  in  boiling  alcohol,  and 
crystallises  on  cooling.  — It  is  insoluble  in  cold,  and  sparingly  soluble 
in  boihng  ether^  separating  out  completely  on  cooling  (Fehling,  Muller). 
— {Soluble  in  chloroform  (Irdmann),  hot  oil  of  lavender^  and  hoi  palm-oil 
(Heyer). 

Anemonic  Acid. 

C«»H»H)"t 

lAteratwrt  and  FormatUm :  see  Anemonin  (pp.  266, 266). — Kot  to  be  oonfbunded 
with  anemoninio  acid. 

White,  tasteless,  non-crystalline  powder.    Has  an  add  reaction. 

Fehling. 
mean, 

80  0  180    68-82    67'87 

14  H 14    4-67     4-51 

14  O 112    86-61     87-62 

0»HMO"    806    10000    10000 

Decomposed  by  dry  distillation.  Takes  fire  in  a  flame  and  hums  with 
incandescence  (Heyer),  first  with  a  bright  flame,  then  with  a  glinuner- 
ing  light,  and  empyreumatic  odour,  like  that  of  caramel  (Schwarz).  — 
Ifitric  add  first  turns  it  yellow,  then  dissolves  it  quietly,  and  deposits 
flocks  on  addition  of  water  or  hydrochloric  acid  (^KtibenhorstY  —  It  is 
blackened  by  oil  of  vitriol  (Heyer),  and  is  not  sensibly  altered  by  uxfme, 
chlorine^  or  hydrochloric  add  (Schwartz). 

Does  not  dissolve  in  water  or  in  dilute  acids^  not  even  in  dilute 
acetic  add  (Heyer). 

It  unites  with  hases^  forming  salts  (Rabenhorst).  It  dissolves  in 
potash-l^^  with  yellow  colour,  turning  brown  when  heated  (Hever), 
According  to  Schwarz,  it  colours  ammonia^  potash^  and  soda  yellow, 
the    acid   itself  assuming  an   orange-yeUow   colour;    the    yellow 
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liquid  is  decolorised  by  hydrochloric  acid,  with  precipitation  of  yellow 
flocks ;  the  orange-yellow  powder  retains  alkali,  even  after  it  has  been 
several  times  washed  with  water,  which  renders  it  paler. — Baryta  and 
lime-water  colour  anemonic  acid  of  a  paler  yellow  than  the  alkalis 
(Schwarz). 

Anemonic  acid  does  not  dissolve  in  alcohol  or  ether j  oU  ofUwender^  or 
palm-oil  (Heyer,  Fehling). 


Primary  Nucleus,  C*H*. 

Cedrene. 

Walter.  N.  Ann.  Chm,  Phys.  1,  501 ;  J.  pr.  Chem.  24,  232 ;  Ann. 
Pharm.  39,  249  \—N.  Ann.  Chim.  Phys.  8,  354  ;  J.  pr.  Chem.  30,  367 ; 
Ann.  Pharm.  48,  35. 

The  name  Cedrin  was  given  by  Lewi  (J.  Ckim,  mid,  1861,  282;  Ssp^, 
109,  860),  to  neutral  bitter  needles  obtained  from  the  fruit  of  Simaba  CAron^ 
sparingly  soluble  in  cold,  easily  in  boiline  water,  and  in  alcohol.  The  substance  may 
be  extracted  by  alcohol  frt>m  the  fruit  after  it  has  been  freed  frx)m  fitt  by  ether. 

The  Tolatile  oil  of  Juniperet  virgimana  {Virginian  Cedrene-  or  Juntper-ott)  is  a 
mixture  of  cedrene  and  cedar-camphor.  It  forms  a  white,  soft,  crystalline  mass. 
After  dehydration,  it  soUdifiee  at  270**,  its  temperature  then  rising  to  82*;  on 
distilling  it,  the  greater  part  goes  over  at  about  282**,  whilst  a  portion  remains 
altered  by  the  heat. 

When  oil  of  cedar,  previously  distilled  and  solidified,  is  subjected 
to  pressure,  solid  cedar-camphor  remains  behind,  whilst  a  solution  of 
that  substance  in  cedrene  runs  off.  The  latter  repeatedly  subjected 
to  fractional  distillation,  yields  cedrene  boiling  between  264°  and  268° 
as  the  first  portion  of  the  distillate.  This  liquid  is  purified  by  repeated 
distillation  over  potassium,  till  the  metal  is  no  longer  tarnished 
by  it. 

When  anhydrous  phosphoric  acid  is  added  by  small  portions  to 
cedar-camphor  C^H'W,  great  heat  is  evolved,  and  a  black  viscid  oil  is 
obtained,  with  yellow  oil-drops  floating  upon  it.  On  distilling  this 
product,  cedrene  passes  over,  and  may  be  purified  by  distilling  it  once 
or  twice  over  anhydrous  phosphoric  acid,  then  repeatedly  over 
potassium. 

Properties.    Colourless  oil,  of  sp.  gr.  0*984  at  14*5°,  and  boQing  at 

237°.    Has  a  peculiar  aromatic  odour,  different  from  that  of  c^ar- 

camphor;  its  taste  is  at  first  faintly,  afterwards  strongly  peppery. 

Vapour-density  =a  7*9. 

Walter, 
a.  h. 

80  0   180    88-28    87*80    87*97 

24  H  24    11-77 1201    11 96 

C^H« 204    100-00 99-81     99^ 

Vol.  Density. 

O-yapour 80    124800 

H-gas  24    1-6682 

Cedrene-yapour....      2    141482 

1    7-0716 


270  PRIMARY  NUCLEUS  0»BP*. 

a,   Gedrene  separated  from  oil  of   cedar;    b.    prepared  from  oedar-camphor. 
Walter  gave  the  formula  C^'H'*  j  Qerhardt  {TraiU  4,  354),  the  ahove. 

When  cedrene  is  boiled  for  a  long  time,  it  turns  yellow,  and  its 
boiling  point  rises. 

Cedar-camphor. 

Walter.    N.  Ann.  Chim.  Phys.  1,  498 ;  8,  354. 

Obtained  by  expressing  the  crude  once-distilled  cedar-oil  (p.  269), 
and  purified  by  repeated  crystallisation  from  alcohol. 

White,  silky  needles,  which  melt  at  74°.  BoiUng  point  282°.  Has 
a  peculiar  aromatic  odour,  and  faint  taste.    Vapour-density  =  8*4. 

Walter.  Vol.        Density. 

30  C ICO    ....     8108     ....     810  C-vapour  30    ....  124800 

26  H    26    ....     11-71     ....     11-8  H-gaa    26    ....     18018 

2  0 16     ....       7-21     ....       7-2  O-gas     1      ...     11093 


C»BP«02  ,,,  222     ....  10000     ....  1000  Vapour  of  ce- "I      2    ....  153911 

dar-camph.  j      1    ....     7*6956 

So  according  to  Gerhardt  {Traiti  4,  354)  ;  Walter  gave  the  formula  O^H^K)". 


Decompositions,  With  oil  of  vitriol,  it  turns  brown,  and  deposits  a 
yellow  oil,  without  forming  a  conjugated  acid.  —  Anhydrous  phosphoric 
acid  converts  it  into  cedrene.  —  With  pentachloride  of  phosphorus  it  forms 
an  aromatic  oil,  diificult  to  obtain  pure. 

It  is  nearly  insoluble  in  wcUer,  but  dissolves  readily  in  alcohol,  either 
hot  or  cold. 

Gubebene. 

SouBEiRAN  &  Capitaine.    J.  Fharm,  26,  78  ;  Ann.  Fharm.  35,  323. 

When  cubebs,  the  fruit  of  Piper  Cubeba  (Randbueh  viii.,  PhytocKem. 
81),  is  distilled  with  water,  a  volatile  oil,  called  oU  or  essence  of  cubehs, 
passes  over,  from  which,  on  keeping  and  cooling,  camphor  of  cubebs 
separates,  while  cubebene  remains  in  solution. 

If  the  oil  of  cubebs  is  rectified  over  brine,  then  dehydrated  by 
leaving  it  in  contact  with  chloride  of  calcium  for  several  days,  at  40° 
— 45°,  and  subjected  to  fractional  distillation,  water  passes  over  with 
the  oil,  being  probably  formed  by  decomposition  of  the  camphor  of 
cubebs.  The  first  twelfth  part  of  the  distillate,  after  being  again 
dried  by  chloride  of  calcium,  is  less  viscid  than  the  crude  oil,  has  a 
density  of  0*919,  and  the  comparison  C^H**  (Soubeiran  &  Capitaine.) 

Soubeiran  &,  Capitaine. 

30  C  180    88-23    8736 

24  H 24    11-77     11-76 

0*H8*    204    10000    99- 12 
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Camphor  of  Gubebs. 

Tesghemachbb  &  Brooke.    Phil,  Ann.  5,  450. 
MuLLER.     Ann,  Pkarm.  2, 90. 
Sell  &  Blanchet.     Ann.  Pharm.  6,  294. 
WiNCKLER.     Hepert.  15,  345  ;  Ann.  Pharm.  8,  203. 
AuBERGiER.     J.  Pharm.  27,  278  ;  Bev.  scient.  4,  220. 

Mydrated  Oil  of  Cubehs.    Rydrctte  of  Cubebene.     See  p.  2i'0 Obtained    by 

cooling  oil  of  cubebs,  pressing  the  solid  matter  which  separates,  and 
recrystallising  it  from  alcohol  (Miiller);  better  from  ether-alcohol 
(Blanchet  &  Sell.) 

Colonrless,  transparent  crystals  of  the  right  prismatic  system, 
having  a  vitreous  lustre.  Fig.  66,  without  the  small  faces  between  t 
and  a.  Rhombic  octahedron  a,  having  its  acuter  lateral  edges  trun- 
cated by  y ;  the  prism  u  with  the  end-faces  m  and  t ;  also  a  prism  u' 
between  t  and  u.  a  :  a  in  front  =  145°  40'  (Brooke),  145°  0' 
(Kobell)  ;aici  over  y  =115°  4o  (Br.) ;  1 15°  40'  (Kob.) ;  a:  a  over  u 
=  74°  56'  (Br.);  75°  24'  (Kob.);  w:  <  =  151°  0'  (Br.);  w>:  ^=  165°  0' 
(Br.)  Cleavable  parallel  to  m  (Kobell,  Repert.  45,  351).  —  Melts 
between  68*7°  and  70°  (Winckler),  at  69°  (Aubergier)  to  a  limpid  oil, 
which  solidifies  in  the  crystalline  form  on  cooUug.  Sp.  gr.  at  the 
melting  point,  0*926  (Aubergier).  Boils  between  150°  and  155° 
(Winckler),  at  150°  (Aubergier),  and  sublimes  in  small  quantities,  or 
distils  over  without  alteration  in  large  quantities  (Blanchet  &  Sell, 
Miiller).  —  Smells  slightly  of  cubebs  ;  tastes  slightly  burning  at  first, 
afterwards  cooling.  Neutral. — Lsevorotatory;  [ajr  =56'7®  (Aubergier), 

Blanchet        Aubergier. 
&SeU. 
mean,  mean. 

80  0 180    8108    80-3    76-96 

26  H    26    11-71    11-6    1184 

2  O   16    7*21     8-1     11-21 

C»H?*,2HO 222    100-00    1000    lOO'OO 

According  to  Blanchet  &  Sell,  it  is  C»H"0  j  according  to  Aubergier,  0"HWO». 

DecomiHmtions.  By  dUtiUation  ?  (p.  270).  —  It  takes  fire  when  held  in 
a  flame,  but  does  not  continue  to  hum  when  removed.^ — When  triturated 
with  iodine,  it  forms  a  thick  brown  liquid.  —  In  chlorine  gas  it  melts  to  a 
colourless  liquid,  which,  if  more  chlorine  be  passed  into  it,  becomes  hot 
and  tiurbid,  afterwards  clear  again,  and  solidifies  to  a  transparent, 
tough,  yellow-brown,  acid  mass.  —  OH  of  vitriol  slowly  turns  it  brown. 
—  Nitric  acid  of  sp.  gi*.  1*5  converts  it  into  a  resin,  with  violent 
evolution  of  nitric  oxide  gas  (Winckler). 

Immersed  in  boifing  water,  it  melts  without  dissolving,  and  distils 
over  slowly  with  the  aqueous  vapour  (Winckler,  Muller).  It  does  not 
dissolve  in  potash-ley,  aqueous  ammonia,  or  dilute  acetic  acid.  Glacial 
acetic  acid  shaken  up  with  camphor  of  cubebs  dissolves  it,  and  the 
solution,  on  addition  of  a  larger  quantity  of  the  camphor,  yields  drops 
of  oil,  which  do  not  solidify  till  the  acid  is  neutraUsed  (Muller). 
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It  diflsolves  readily  in  alcohol^  in  ether,  and  in  oiZs,  both  ficed  and 
volatile.  According  to  Blanchet  &  Sell,  it  cryBtallises  from  the  ether- 
alcoholic,  but  not  from  the  alcoholic  solution. 


Hydrochlorate  of  Cubebene. 

C»H»CP  =  0»H^2H01. 
SouBEiRAK  &  CAFirAiME.    J.  Phorm,  26,  75. 

Ca/mphre  de  CMhe, 

When  hydrochloric  acid  gas  is  passed  into  volatile  oil  of  cubebs,  the 
oil  becomes  turbid,  acquires  a  dark  red-brown  colour,  and  solidifies  to 
a  crystalline  mass,  which  may  be  purified  by  pressure  and  recrystalli- 
sation  from  alcohol.  The  black  mother-hquor  does  not  yield  any  more 
crystals,  even  when  cooled  to  —  10**. 

Long,  oblique  prisms,  with  rectangular  base.  Sp.  gr.  0*801. 
Bailing  point  ISl'^.  Laevorotatory ;  [a]y  =  57*89**. — Tasteless  and 
scentless. 

Soubeiran  &  Oapitaine. 

80  C  180    64-9    64-8 

26  H 26    9-8    93 

2  a 71     26*8    247 

0*»H«,2HC1 277    1000    98-3 

The  vapour  passed  over  red-hot  quicklime  does  not  yield  any  oil, 
but  a  small  quantity  of  crystalline  sublimate,  perhaps  naphthalin. 

It  dissolves  in  alcohol  so  abundantly,  that  the  solution  solidifies  on 
cooling. 


Appendix  to  Cubebene  and  Can^hor  of  Cubebs, 

1.  Oil  of  Cubebs. 

For  the  Literature  relating  to  this  oil,  and  for  ite  ewMtUvtentg,  see  page  270. 

Cubebs  yield  2*1  p.  c.  of  volatile  oil  (Trommsdorff) ;  7*8  p.  c. 
(Winckler^;  10*7  p.  (Steer) ;  15*6  (Wiking,  N.  Br.  Arch.  39,  30). 

The  oil,  after  rectification,  is  colourless  and  viscid,  the  last  portion 
which  passes  over  in  the  fractional  distillation  having  nearly  the  con- 
sistence of  butter.  Sp.  gr.  0*936  at  6*5°  (Winckler),  0*929  (Soubeiran 
&  Capitaine);  0*92  (Zeller);  0*92  to  0*936  (Van  Hees,  N.  Br.  Arch.  61, 
18) ;  0*929  ( WilHams,  Ann.  Pharm.  107,  242) ;  at  0°,  it  is  0*924  ;  at  100° 
it  IS  0*853  (Aubergier).  —  The  greater  portion  distils  over  between 
250°  and  260°,  but  leaves  a  coloured  residue,  both  in  this  distillation 
and  on  subsequent  rectification  (Soubeiran  &  Capitaine).  Its  odour  is 
slightly  aromatic,  and  its  taste  warming,  like  that  of  camphov  or 
peppermint. — Neutral.  —  Lsevoratory;  [ajy  for  the  oil  dried  over 
chloride  of  calcium  =  40*16 ;  for  the  same  oil,  after  it  has  been  freed 
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from  the  water  which  fonns  on  distillation  (p.  270\  it  is  Sd'4tO^ 
(Soubeiran  &  Capitaine).  Aubergier  found  for  the  molecular  rotatory 
power  of  the  portion  whach  distils  first  [a']r  =  30-98°  ;  for  the  last,  very 
viscid  portion  of  the  distillate,  after  separation  of  the  camphor  of  cubebs 
which  forms  atO°,  [jx]r  =  28*28°, — much  weaker,  therefore,  than  that 
of  camphor  of  cubebs,  which  latter  he  is  disposed  to  regard  as  the 
only  optically  active  constituent  of  the  oil. 

Oil  of  cubebs  in  contact  with  iodine  becomes  warm,  gives  off 
yellow  and  violet  vapours,  and  acquires  a  brown  colour  and  viscid 
consistence  (Winckler).  Nittic  acid  does  not  set  the  oil  on  fire,  but 
heats  it  strongly,  and  converts  it  into  a  resin,  with  copious  evolution 
of  nitrous  vapours.  —  When  dropt  into  a  large  quantity  of  oil  ofvitrioly 
it  forms  a  red-brown  solution,  containing  a  conjugated  sulpho-acid 
(Gerhardt,  CompL  rertd.  17,  314).  Heated  with  oil  of  Antriol,  it  makes 
a  loud  and  continued  hissing  noise,  and  gives  off  a  colourless  oil,  which, 
after  precipitation,  exhibits  a  slight  Isevoratory  power  ([a,']r  =  5*25), 
and  is  perhaps  identical  with  cubebene  (Aubergier.)  —  With  bichromate 
of  potash  and  oil  of  vitriol,  oil  of  cubebs  assume  a  greenish  colour 
(Zeller).  With  absolute  acohol,  it  forms  a  turbid  mixture  ;  with  27  pts. 
alcohol  of  sp.  gr.,  0*87,  an  opalescent  mixture  (Zeller), 


2.  Cubebin. 

MoNHEiM.     Bepei^,  44,  199. 

Cassola.     J.  Chm.  med  10,  68 ;  abstr.  Eepert.  60,  220 ;  N.  Br.  Arch. 

3  303. 
Steer.  Repert.  61,  85 ;  N.  Br.  Arch.  12, 197.  —Bepert.  71,  119 ;  N.Br. 

Arch.  24,  207. 
SouBEiRAX  &  OAPirAiNE.     J.  Pharm.  25,  355 ;  abstr.  Bepert.  67,  113  ; 

N.  Br.  Arch.  19,  173 ;  Ann.  Fharm.  31,  190;  J.pr.  Chem.  17,  480. 
SoHUCK.     N.  Bepert.  1, 213. 
Ekgelhardt.    N.  Bepert.  3, 1. 

Discovered  by  Monheim ;  prepared  pure  by  Soubeiran  &  Capitaine. 

Occurrence.  In  cubebs,  the  not  perfectly  ripe  fruit  of  Piper  Cubeba 
{Handbuch  viii.,  Phytochem.  81).  Separates  from  the  ethereal  extract 
of  cubebs  on  keeping  (Schuck,  Engelhardt). 

Preparation.  From  cubebs,  freed  from  volatile  oil  by  distillation 
with  water,  then  pressed  and  dried.  The  cubebs  are  exhausted  with 
boiling  alcohol,  the  decoctions  are  evaporated  to  an  extract ;  this  extract 
is  treated  with  caustic  potash,  to  remove  certain  substances  soluble 
therein ;  and  the  cubebin  which  remains  is  washed  with  water 
and  purified  by  repeated  recrystallisation  from  alcohol  (Soubeiran  & 
Capitaine).  From  the  alcoholic  tinctures,  after  sufficient  concentration, 
the  cubebin  crystallises  on  cooling,  and  may  be  purified  by  recrystalli- 
sation, with  help  of  animal  charcoal  (Steer). 

Schuck  employs  cubebs  not  previously  freed  from  volatile  oil,  adding 
•J-  of  their  weight  of  quick  lime.  —  Monheim  exhausts  the  cubebs  with 
ether,  before  treating  them  with  alcohol,  in  which  process,  however,  the 
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ether,  by  help  of  the  volatile  oil,  dissolves  a  portion  of  the  cnbebin 
(Engelhardt). — The  ethereal  extract  of  cubebs  prepared  in  the  per- 
colator, yields,  by  spontaneous,  evaporation  needle-shaped  crystals 
mixed  with  oil  and  resin ;  they  may  be  obtained  pore  by  washing  with 
potash-ley  and  recrystallisation  from  alcohol,  or  from  boiling  acetic  acid 
(Riegel,  N.  Jahrb.  P/iarm.  8, 96). 

'Hie  product  (varying  perhaps  in  quantity  according  to  the  age  of 
the  cubebs)  amounts  to  5*85  p.  c.  of  crude  cubebin  (Steer),  0*18  p.  c 
(Schuck). 


Properties.  Small,  white  needles  (Sonbeiran  and  Capitaine) ;  laminm 
having  a  silky  or  pearly  lustre.  Does  not  lose  weight  m  vacuo  at  200"*, 
and  may  be  fused  without  decomposition  (Soubeiran  &  Capitaine). 
Melts  at  120°,  and  solidifies  to  a  tough  greenish-yellow  resin  on 
cooling  (Schuck).    Inodorous,  tasteless,  and  neutraL 

Soabeinn. 
a  b  &  Capitaine. 

20  C   120    ....    67-41  84  C 204    ^„    6800    ....    66-91 

10  H  10    ....      6-63  16  H 16    ....      5-83     ....      668 

6  O   48    ....    26-97  10  0 80    ....    26-67    ....    27'41 

C^H»0« 178    ....  100-00  CWH>«0»  ....  800    ....  100-00    ....  100<K) 

Soubeiran  &  Capitaine*8  analyses,  when  recalculated,  agree  better  with  the  fbnnula 
a,  than  with  their  own  fonnula  C^H^O^  (Kr.). 

Decompositions.  Cubebin  when  heated,  BweQs  up,  gives  off  white 
fumes,  and  bums  with  a  bright  flame,  leaving  a  considerable  quantity 
of  charcoal.  —  Hot  nitric  acid  colours  it  dark  reddish  yellow,  and 
gives  off  nitrous  gas  (Schuck).  —  With  oU  of  vitriol  it  assumes  a  fine 
blood-red  colour,  the  mixture  becoming  carbonised  when  heated 
(Soubeiran  &  Capitaine,  Schuck).  —  It  is  not  altered  by  hot  hydrochloric 
add  (Schuck). 

It  is  nearly  insoluble  in  cold,  and  but  slightly  soluble  in  hot  water. 

—  It  is  Dot  altered  by  alkalis  and  earths,  and  does  not  unite  with  them, 

—  It  dissolves  in  acetic  acidj  especially  when  hot,  and  crystallises  on 
cooling. 

It  dissolves  at  20"^,  in  76  pts.  absolute  alcohol,  and  in  140  pts. 
alcohol  of  sp.  gr.  0'85  (Soubeiran  &  Capitame) ;  in  200  pts.  cold  and 
10  pts.  boiling  alcohol  (Schuck).  It  dissolves  in  26*6  pts.  ether  of  12"" 
(Soubeiran  &  Capitaine),  sparmgly  in  chloroform^  more  readily  in  oiU 
hoih.  fixed  and  volatile. 


Lactacerin. 
t  0»HW"  =  C»H«*,0». 

Walz-    Ann.  Pharm.  82,  85;   Pharm.  Centr.   1840,  69;  Jahrb.  pr. 

Pharm.  14,  25. 
Lenoir.    Ann.  Pharm.  60, 88. 
LuDwiG,  Thiehe,  &  RuiCKHOLDT.    H.  Br.  Arch.  50,  1,  and  129, 

Wala'e  ZeHueefmii  Leaoir'f  lKuiue<mei  Ludwig^i  Zaotuaerin QocuiB  in 
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lactucarium,  the  milky  juice  of  Lactuca  virosa  (Randbuoh  yiii.  Phytochem- 
69).  On  other  bodies  prepared  from  lactuoarium,  see  page  278,  and  Handbuch* 
viii.  69. 

Preparation.  Chopped  lactucarium  is'  repeatedly  exhausted  with 
boiling  alcohol,  and  the  tinctures  are  filtered  while  hot.  The  liquid, 
on  cooling,  deposits  nodules  of  lactucerin,  contaminated  with  colouring 
matter  and  bitter  piinciple,  from  which  thej-  may  be  purified  by 
repeated  crystallisation  from  alcohol,  with  help  of  animal  charcoal 
(Lenois). 

Ludwig  treats  the  lactucarium  with  water,  before  exhausting  it 
with  alcohol,  and  frees  the  lactucerin  from  admixed  bitter  principle  by 
washing  with  water.  — The  fresh  milky  juice  of  Lactuca  virosa  deposits, 
when  mixed  with  water,  a  white  curdy  mass,  from  which  alcohol 
extracts  lactucerin.  —  Dry  lactucarium  yields  as  much  as  53  p.  c. 
lactucerin. 

Properties.  Slender,  colourless  needles,  united  in  stellate  groups, 
melting  between  150°  and  200°  to  an  amorphous  mass,  and  solidifying 
to  an  amorphous  transparent  mass  on  cooling.  In  a  stream  of  car- 
bonic acid  it  volatilises  for  the  most  part  undecomposed.  Scentless, 
tasteless,  neutral,  and  without  action  on  the  animal  organism  (Lenoir). 

lienoir.  Ludwig. 

mean, 

80  0 180    81-81    8100    81-08 

24  H 24 10-91     1111     11-41 

2  0 16    7-28    7-89    7-61 

C»H2*0*  220    10000    10000    10000 

In  other  analyses,  Ludwig  &  Buickholt  found  from  1  to  6  p.  c.  less  carbon, 
doubtless  in  consequence  of  impurity  of  the  lactucerin. 

Decompositions.  When  heated,  it  partly  creeps,  undecomposed,  up 
the  sides  of  the  vessel,  and  partly  decomposes,  yielding  a  large  quan- 
tity of  acetic  acid  (Lenoir).  When  subjected  to  dry  distillatiou,  it  first 
gives  off  white  fumes  which  condense  to  a  colourless  acid  liquid,  then 
heavy,  yellow  vapours,  and  a  dark-coloured  oil,  while  a  small  quantity 
of  charcoal  remains.  No  carbonic  acid  or  combustible  gas  is  evolved 
in  the  decomposition  (Ludwig).  —  Lactucerin  dissolves  in  oil  of  vitriol, 
forming  a  brown  solution  which  chars  when  heated  (Ludwig).  —  It  is 
not  altered  by  chlorine  aas  (Lenoir).  Heated  with  nitric  add  of  sp.  gr. 
1"25,  it  dissolves,  and  leaves  on  evaporation  a  yellow  residue,  which  is 
soluble  in  aqueous  ammonia,  and  is  precipitated  from  the  solution  by 
acetic  acid  (Ludwig). 

Lactucerin  is  insoluble  in  water.  It  is  not  altered  by  aqueous  or 
alcoholic  potash,  and  is  not  precipitated  from  its  alcoholic  solution  by 
metallic  salts  (Lenoir). 

It  is  soluble  in  alcoholy  in  ether,  and  in  oils  both  Jixed  and  volatile 

(Lenoir). 
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Appendix  to  Lactuceriti, 

Lactucin. 

Walz.     Ann.  Pharm.  82,  Sb.  —  Jahrh.  pr.  Pharm.  U,  25.— i\r.  Jahrb. 

Pharvi.  15,  118. 
AuBERoiEB.     Compt  rend.  19,  923  ;  Ann.  Pharm.  44,  299. 
LuDWiG.     N.  Br.  Arch.  50,  1,  and  129. 
Kboicateb.     N.  Br.  Arch.  105,  3. 
LuDWiG  &  Kromater.     N.  Br.  Arch.  Ill,  1. 

The  bitter  principle  of  Lactucarium.    Occurs  in  the  milky  jnioe  of 

Lactuca  aUissinia  (Aubergier).  — From  the  alcoholic  extract  of  Laetnea  taUoa 
Pagenstecher  {Ann.  Pharm.  40,  323 :  Pharm.  Cenir.  1841.  14)  extracted  with  alcohol 
of  95  p.  c.  white,  bitter  crystals,  haying  the  consistence  of  wax,  incapable  of  uniting 
with  acids  or  with  alkalis,  soluble  in  idl  proportions  in  water  and  alcohol,  insoluble 
in  ether.    It  is  doubtful  whether  these  crystals  consisted  of  lactucin. 

Preparation.  Fresh  German  lactucarium  is  drenched  with  1^  pte.  of 
hot  water,  and  pressed  after  standing  for  fourteen  days ;  and  the  i-esidue 
is  stirred  up  with  cold  water  to  a  pulp  and  again  pressed^  whereby  oxalic 
acid  and  other  substances  are  dissolved,  and  a  residue  is  obtained  con- 
sisting chiefly  of  lactucin  and  lactucerin.  This  residue  is  boiled  at 
least  five  times  with  fresh  quantities  of  water,  as  long  as  the  extracts 
acquire  a  bitter  taste,  whereupon  lactucin  dissolves  while  lactucerin 
remains  undissolved.  The  united  aqueous  extracts,  evaporated  till 
they  amoimt  to  half  the  weight  of  the  lactucarium  employed,  soUdify 
on  cooling  to  a  granular  mass,  which  must  be  separated  from  the 
mother -liquor,  dissolved  in  hot  water,  and  mixed  witn  basic  acetate  of 
lead.  The  precipitate  is  washed  with  hot  water;  hydrosulphuric  acid 
gas  is  passed  into  the  filtrate ;  and  the  liquid  is  again  filtered,  evapo- 
rated, and  left  to  itself.  Lactucin  then  crystallises  out  after  awhile, 
and  a  further  quantity  is  obtained  on  concentrating  the  mother-liquor. 
It  may  be  purLBed  by  recrystallisation  from  hot  alcohol,  with  help  of 
animal  charcoal.  —  The  mother-liquors  of  the  granular  mass,  when 
freed  from  substances  precipitable  by  basic  acetate  of  lead,  then  from 
excess  of  lead,  and  evaporated,  yield  an  additional  quantity  of  lactucin, 
till  at  length  nothing  remains  btlt  uncrystallisable  lactucopicrin  (Lud- 
wig  &  Kromayer).  The  yield  is  about  -^  p.  c.  of  the  lactucarium,  or  less 
(Kromayer).  —  Walz  exhausts  pulverised  lactucarium  with  a  warm 
mixture  of  alcohol  and  -^  concentrated  acetic  acid;  adds  a  large 
quantity  of  water,  then  basic  acetate  of  lead,  as  long  as  a  precipitate 
is  thereby  produced ;  and  washes  this  precipitate  with  weak  alcohol 
cont€dning  acetic  acid.  The  filtrate,  freed  from  lead  by  hydrosulphuric 
acid,  is  evaporated  to  dryness  at  about  60°,  and  the  residue  is  ex- 
hausted with  ether,  from  which,  on  evaporation,  the  lactucin  crystal- 
lises. It  is  purified  by  solution  in  weak  alcohol,  evaporation,  and  re- 
solution in  ether.  —  Or  he  exhausts  the  above  residue  with  absolute 
alcohol,  evaporates  and  treats  with  ether,  which  takes  up  the  lactucin. 

Ludwig,  by  the  following  process,  obtained  lactucin,  together  with 
his  lactucic  acid : 

80  grammes  of  finely  pulverised  lactucarium  are  triturated  with  an 
equal  ouantity   of  dilute  sulphuric  acid  containing  ^  oil  of  vitriol; 
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400  gr.  alcohol  of  84  p.  c.  is  added ;  the  liquid  is  shaken  and  filtered ; 
the  reddish-yellow  filtrate  agitated  with  crumbled  hydrate  of  lime  till 
a  filtered  sample  is  not  rendered  turbid,  either  by  baryta-water  or  by 
oxalate  of  potash ;  the  filtrate  decolorised  by  animal  charcoal ;  the 
greater  part  of  the  alcohol  distilled  off ;  and  the  remaining  liquid 
evaporated.  It  then  deposits  a  brown  viscid  mass,  which  may  be 
washed  with  cold  water  and  heated  to  boiling  with  a  large  quantity  of 
water.  The  lactucerin,  which  then  separates  in  the  form  of  resin,  is 
removed,  and  the  aqueous  solution  is  decolorised  with  animal  charcoal 
and  evaporated,  whereupon  a  mixture  of  lactucin  and  lactucic  acid 
crystallises  out,  to  be  separated  by  boiling  water,  from  which  the 
former  crystallises  in  scales.  On  evaporating  the  mother-liquors, 
lactucic  acid  remains,  as  an  amorphous  light-yellow  mass,  which 
crystallises  after  long  standing. 

Properties.  Lactucin  forms  white  scales  having  a  pearly  lustre,  like 
crystallised  boracic  acid ;  melting  to  a  colourless  mass  when  heated 
(Aubergier,  Ludwig).  From  very  dilute  alcohol  it  crystallises  in  rhombic 
tables  (Kromayer).    Its  taste  is  strongly  and  purely  bitter.     Neutral. 

Ejomayer. 

22  0  182  65-67  6522 

13  H 13  6-47  6-68 

7  O 56  27-86  2810 


0»ff«0«,HO 201  10000  10000 

Kromayer. 

22  C  182    62-86    6262 

14  H 14    6-66    6-80 

8  O 64     30-48     80-58 

0"HWO«,2HO  ....  210    10000    10000 

So,  aooording  to  EJromayer. 

Lactucin  chars  when  heated^  without  subliming  (Aubergier).  —  With 
oH  of  vitriol  it  turns  brown  (Walz);  dissolves  in  cold  oil  of  vitriol,  and 
blackens  that  liquid  when  heated  with  it  (Ludwig).  The  colourless 
solution,  if  cautiously  heated,  assumes  a  fine  cherry-red  colour  (Kro- 
mayer). —  It  is  not  altered  by  cold  strong  hydrochloric  acid,  but  dis- 
solves in  it  when  hot,  the  solution  assuming  a  red  colour,  and  deposit- 
ing resin  when  boiled  (Kromayer).  —  It  is  not  altered  by  nitric  acid  of 
sp.  gr.  1*2,  but  is  resinised  by  nitric  acid  of  sp.  gr.  1*48  (Walz).  Strong 
mtric  add  dissolves  it  without  coloration  (Kromayer).  Caustic  alkalis 
and  lime-water  colour  aqueous  lactucin  wine-red,  the  colour  changing 
to  brown  when  the  liquid  is  heated  (Kromayer).  —  Lactucin  treated 
with  alkalis  loses  its  bitterness,  which  is  not  restored  by  acids  (Auber- 
gier). —  From  an  alkaline  cupric  solution  it  throws  down  cuprous  oxide, 
and  from  nitrate  of  silver  mixed  with  caustic  soda  (not  from  an  add  or 
ammoniacal  silver- solution)  it  separates  metallic  silver  (Ludwig). 

Lactucin  is  not  altered  by  iodine-water,  hj  ferric  acetate  or  hydrochlorate, 
or  by  acetate  of  lead,  either  neutral  or  mixed  with  ammonia  (Ludwig). 
It  is  not  a  conjugated  sugar-compound. 

Lactudn  dissolves  in  from  60  to  80  pts.  cold,  and  in  a  smaller 
quantity  of  boiling  water  (Walz).    It  is  nearly  insoluble  in  cold  water, 
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less  soluble  in  boiling  water  than  in  alcohol^  and  insoluble  in  ether 
(Aubergier,  Eromayer).     It  dissolves  readily  in  acetic  acid  (Walz). 

Lactucic  acid.  Preparation  (p.  277).  Has  a  strong  and  persistently 
bitter,  not  sour  taste,  and  reddens  litmus.  The  aqueous  solution  is 
reddened  by  alkalis.  It  reduces  alkaline  cupric  solution  and  ammo- 
niacal  silver-solution  at  the  boiling  heat,  throws  down  from  neutral 
acetate  of  lead,  a  white  precipitate  soluble  in  excess  of  the  lead-salt, 
and  from  ferric  acetate  a  white  precipitate  soluble  in  acetic  acid 
(Ludwig). 

Lactucopicrin,  Preparation  (p.  277). —The lactucopicrin  remaining  in 
the  mother-liquors  is  freed  from  admixed  lactucin  and  lactucerin  by 
ether.  —  Brown,  amorphous,  very  bitter  mass,  having  a  very  faint 
acid  reaction.  Soluble  in  water  and  alcohol,  and  not  precipitated  by 
basic  acetate  or  lead.  Contains  56*62  p.  c.  C.,  6*83  H.,  and  36*35  O., 
corresponding  to  the  formula  C**H*'0'S  and  is  therefore  produced  from 
lactucin  by  assumption  of  water  and  oxygen  (Kromayer,  Die  BtUerstoffe^ 
Erlangen,  1861, 79). 


Primary  Nucleus  O^'H";  Oxygm-nucleua  C^ffH)". 

Frazetin. 

C»IPH)"  =  C»H'«0",0». 

Salm-IIorstmab.    Pogg.  100,  607 ;  N.  Repert.  6,  859.— Po^^.  107,  827 ; 

J.  pr.  Chem.  78,  365. 
RocHLEDER.     Wien.  Akad.  Ber.  40,  37 ;  Chem.  Centr.  1860,  481 ;  N. 

Repert.  9,  400 ;  J.  pr.  Chem.  80, 173. 

Obtained  from  fraxin  by  boiling  with  dilute  acids,  perhaps  also  by 
dry  distillation.  Salm-Horstmar  heats  1  pt.  by  weight  of  fraxin  with 
4  pts.  by  measure  of  dilute  sulphuric  acid  containing  half  its  volume 
of  oil  of  vitriol,  whereupon  fraxetin  separates  from  the  solution  after 
a  few  minutes. 

Properties.  The  yellowish  crystals  of  hydrated  fraxetin  (see  below) 
are  converted,  between  100°  and  120°,  into  white  anhydrous  fraxetin 
(Rochleder).  — It  melts  at  about  230°,  without  turning  brown,  and  solidi- 
fies in  the  crystalline  form.  —  Its  taste  is  very  slightly  astriugent, 
Inodorous.  The  concentrated  hot  aqueous  solution  has  an  acid 
reaction  (Salm-Horstmar). 

at  120**.  Bochleder. 

80  C  180    66-25    6618 

12  II 12    8-75 3-63 

IG  O 128     4000    4019 

0WH12O"  820    10000    lOOHX) 

Combinations.  —  With  Water.  —  Hydrated  Fraocetin.  —  Colourless 
(yellowish,  according  to  Rochleder^  transparent  needles,  and  fern-like 
laminsB.    From  solution  in  alcohol  it  separates  on  cooling  in  microsoopio 
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rectangalar,  rhombic,  and  six-sided  tables ;  by  spontaneous  evaporation, 
in  larger  tables  probably  belonging  to  the  right  prismatic  system 
(Salm-Horstmar).  —  Below  IOC*  it  gives  off  4*36  p.  c.  water  (li  at  « 
405  p.  0.  HO)  (Rochleder> 

Fraxetin  dissolves  in  10,000  pts.  of  cold,  and  in  33  pts.  of  boiling 
water,  —  It  dissolves  in  oU  of  vitriol^  with  bright  yellow  colour,  and  may 
be  precipitated  from  the  solution,  after  dilution  with  water,  by  ammonia. 
It  dissolves  with  yellow  colour  in  warm  hydrochloric  acid,  and 
crystallises  out  on  cooling ;  with  nitric  acid  it  forms  a  dark  violet  solu- 
tion, changing  through  garnet-  and  rose-red  to  yellow,  and  ultimately 
becoming  colourless  (Salm-Horstmar). 

Its  aqueous  solution  is  coloured  yellow  to  orange  by  ammonia,  also 
by  alkaUne  carbonates,  and  yields  a  brown  precipitate.  The  solution 
of  fraxetin  in  aqueous  sulphite  of  ammonia  is  turned  yellow  by  ammonia. 
—  The  hydrates  of  the  alkaline  earths  immersed  in  a  solution  of  fraxetin 
become  covered  with  a  red  deposit,  which,  with  haryta  and  strontia, 
becomes  black-gi*een,  with  lime  and  magnesia  brownish.  The  car^ 
honates  of  the  alkaline  earths  colour  the  solution  of  fraxetin  yellow, 
and  then  throw  down  a  precipitate,  exhibiting  a  green  fluorescence, 
and  insoluble  in  water.  —  Fraxetin  colours  acetate  of  haryta  and  acetate 
of  strontia  yellow,  changing  to  green  on  evaporation ;  from  acetate  of 
cadmium  and  acetate  of  lead,  it  throws  down  lemon-yellow  precipitates. 
Its  solution,  mixed  with  a  very  small  quantity  of  ferric  hydrochloratCj 
assumes  a  dark  greenish  blue  colour ;  with  acetate  of  silver  it  forms  a 
black  precipitate,  differing  in  appearance  from  metallic  silver  (Salm- 
Horstmar). 

Fraxetin  dissolves  in  alcohol  much  more  abundantly  than  in  water, 
and  is  shghtly  soluble  in  warm  ether  (Salm-Horstmar). 


Olucoside  ofDraxetvu 

Frazin. 

C«EpoO^  =  C«"HW0",2C^*H^°0w 

Saui-Hobstbiab.    Pogg.  97,  687 ;  further  Pogg.  100,  607 ;  N.  Itepert. 

6,  359 ;  abstr.  J.pr.  Chem.  71,  250  ;  Chem.  Centr.  1857,  ib2.—Pogg. 

107, 327 ;  J.pr.  Chem.  78, 365 ;  N.  Repert.  9,  396. 
Stokes.     Chem.  Soc.  Qu.  J.  11,  17  ;  J.  pr.  Chem.  79,  115 ;  N.  Repert.  9, 

398.  —  CAem.  ^oc.  Qu.  J.  12,  126;  abstr.  Kopp's  Jahresh.  1859,  578. 
EocHLEDEK.     Pogg.  107,  331;  J.  pr.  Chem.  78,  366. —  Wien.  Akad. 

Per.  40,  87 ;  Chem.  Centr.  1860,  481 ;  N.  Repert.  9,  400. 

Paviin. — L.  Gmelin  (Ann.  Pharm.  34,  854)  Bome  yean  ago  obserred  the  fluo- 
reeoent  property  of  manna  obtained  fi.*om  a  species  of  I^axiwuSf  but  attributed  the 
property  to  ssculin. — Fraxin  was  discovered  by  Salin-Horstmar. — Keller's  Frcunidn 
{Eep&rt.  AA^  338),  obtained  from  Fraxiwvu  exoeUior  in  the  same  manner  as  salicin  firom 
willow-bark,  was  shown  by  Kochleder  &  Schwarz  {Wien.  JJcad,  Per,  10,  76)  and  by 
Ptenhouse  (Ann.  Pharm.  91,  295)  to  be  nothing  but  mannite.  —  On  Mouchon's 
P^aarinite,  the  purgatire  principle  of  ash-leaves,  see  Pharm,  Viertey,  3,  433.  It  in 
uncrystallisable,  and  was  not  obtained  pure. 

Occurrence.    In  the  bark  of  Fraadnus  excelsior  (Salm-HorBtmar),  of 


( 
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Aesculua  Pavia  and  Ae$.  Htppocastanum^  as  well  as  in  the  bark  of  allied 
species  of  the  same  genera  (Salm-Horstmar). 

Preparation.  A.  From  Horse-chesnut  bark.  —  1.  The  bark  is 
exhausted  with  alcohol  of  35°  B. ;  the  filtrate  is  precipitated  with 
an  alcoholic  solution  of  neutral  acetate  of  lead ;  and  the  precipitate 
is  washed  with  alcohol  and  decomposed  under  water  by  hydro- 
sulphuric  acid.  The  liquid  filtered  from  the  sulphide  of  lead,  is 
evaporated  to  dryness  in  vacuo  over  sulphuric  acid ;  the  residue  is 
triturated  with  a  small  quantity  of  water  at  0®  ;  the  solution  of  tannic 
acid  thereby  obtained  is  removed  by  rapid  filtration  ;  and  the  crystals 
which  remain  are  washed  with  ice-cold  water,  and  dried  in  a  vacuum, 
at  a  temperature  below  100**  (Rochleder). 

2.  The  cooled  decoction  of  horse-chesnut  bark  is  mixed  with  the 
aqueous  solution  of  a  ferric  salt,  which  is  added  by  separate  portions, 
till  the  flocks  produced  in  a  sample  of  the  liquid  on  addition  of  ammonia 
settle  rapidly  down,  leaving  the  supernatant  liquid  of  a  pure  yellow 
colour,  and  strongly  fluorescent.  The  whole  is  then  precipitated  by 
ammonia,  and  the  liquid  filtered ;  one-fourth  of  the  filtrate  is  mixed 
with  a  quantity  of  neutral  acetate  of  lead  sufficient  to  precipitate  the 
whole  of  it,  then  with  sufficient  acetic  or  nitric  acid  to  re-dissolve  the 
precipitate ;  the  remaining  three-fourths  of  the  filtrate  are  likewise 
acidulated ;  and  the  two  liquids  are  mixed.  From  the  acid  solution 
thus  prepared,  containing  acetate  of  lead,  ammonia  throws  down  a 
precipitate  containing  fraxin,  from  which  the  fraxin  may  be  obtained  J-l 

in  the  crystallised  state,  by  dissolving  it  out  with  acetic  acid,  and  '' 

leaving  the  filtrate  at  rest  (Stokes).  The  filtrate  freed  from  the  lead-compound 
of  fraxin  still  contains  »8culin  (p.  19)  which  may  be  precipitated  bj  basic  acetate 
of  lead,  and  separated  from  this  precipitate  in  the  same  manner  as  fruxin  from,  its 
lead-compound  (Stokes). 

B.  From  the  hark  of  the  Ash-tree  {Fraxinus  excelsior).  —  The  decoction 
of  the  bark  collected  in  spring  when  the  tree  is  in  flower,  and  dried,  is 
precipitated  with  neutral  acetate  of  lead ;  the  liquid  filtered  therefrom 
is  precipitated  by  basic  acetate  of  lead ;  and  the  latter  precipitate  is 
pressed  and  decomposed  under  water  by  hydrosulphuric  acid.  The 
sulphide  of  lead  is  removed ;  the  filtrate  evaporated  to  a  syrup  over 
the  water-bath ;  and  the  crystals  which  separate  after  24  hours,  are 
collected,  washed  with  water,  as  long  as  the  liquid  which  runs  off 
exhibits  a  whitish  turbidity,  then  with  a  small  quantity  of  alcohol,  and 
pmified  by  recrystallisation  (Salm-Horstmar). 

Properties.  Hydrated  fraxin  forms  tufts  of  needles,  consisting  of 
slender  four-sided  prisms,  having  a  dazzling  white  colour,  with  a  tinge  of 
sulphur-yellow  (Salm-Horstmar).  From  a  hot  saturated  solution  in 
absolute  alcohol,  it  separates  on  cooling  in  colourless  crystals,  resembhng 
those  of  sulphate  of  zinc,  and  not  turning  yellow  when  dry  (Roch- 
leder). Inodorous.  Has  a  slightly  bitter  and  astringent  taste.  In  a 
very  dilute  aqueous  or  alcoholic  solution,  especially  if  it  contains  a 
trace  of  ammonia  or  fixed  alkali,  it  exhibits  by  daylight  a  blue  or 
bluish-green  fluorescence,  which  disappears  on  addition  of  acids 
(Salm-Horstmar,  Stokes). 

Crystallised  fraxin  dried  in  vacuo  at  temperatures  below  110**,  still 
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retains  1  at.  water;  that  which  has  been  dried  between  110**  and  113** 
contains  no  water  (Rochleder). 

Kawalier. 
Below  \l(f,  mean, 

54  C  324    6102    6112 

31  H 31     4-88     507 

35  O 280     44- 10     43*81 

0"H»0»*,HO   ....  636    10000    10000 

BocUeder. 
Between  110*  and  113*.  mean. 

54  C  824    51-66    51-61 

30  H 30    4-79     4-79 

34  O 272     43-55     4360 

0"H»0>*  626    10000    10000 

Thifl  formula  alone— not  the  formula  O^H^K)^  formerly  proposed  by  Bochleder 
[or  C«H320*»  by  Wurtz  {R6p,  Chim.  pure  1, 473)]— agrees  with  the  quantities  of  sugar 
obtained  by  the  decomposition  of  fi'axin. 

Decompositions,  1.  Fraxin  heated  to  320°,  gives  off  water,  and 
melts^  to  a  red  liquid,  which  soHdifies  on  coohng,  to  an  amorphous 
fissured  mass,  crumbling  to  a  cream-coloured  powder,  probably  f raxetin, 
when  water  is  poured  upon  it,  and  dissolving  with  yellowish  red 
colour  in  alkaline  water  (Rochleder).  On  applying  a  stronger  heat,  it  gives 
off  an  odour  of  burnt  sugar,  together  with  white  fumes  which  condense  to  crystalline 
drops,  very  soluble  in  water,  and  becoming  yellow  and  fluorescent  when  treated 
with  aqueous  ammonia.  If  the  heat  be  continued  till  nothing  but  charcoal  remains 
a  brownish  yellow  deposit  is  produced,  which,  when  moistened  with  water,  yields 
crystals,  insoluble  in  water,  but  soluble  in  alcohol  (Salm-Horstmar) 2.  Fraxin 

dissolved  in  water,  is  resolved  by  boiling  with  dilute  acids  into  fraxetin 
and  crystaUisable  sugar,  of  which  substance  fraxin  not  quite  pure 
(t  hydrated)  yields  54  p.  c.  (Rochleder). 

The  calculated  quantity  for  anhydrous  fraxin  is  57*2  p.  c. ;  for  hydrated,  56-7  p.  c. 

Combinations.  Fraxin  dissolves  in  1,000  pts.  water  at  14®,  easily  in 
hot  water.  —  It  is  coloured  sulphur-yellow  by  oil  of  vitriol^  also  in 
aqueous  solution  by  ammonia^  and  by  the  fixed  alkalis  or  alkaline  car- 
donates ;  the  crystals  are  also  coloured  yellow  by  ammonia  gas  (Salm- 
Horstmar).  In  aqueous  solution  it  colours  neutral  or  basic  acetate  of 
lead  yellow,  without  precipitation.  With  an  ammoniacal  solution  of 
neutral  acetate  of  lead,  it  forms  a  yellow  precipitate ;  and  by  digestion 
with  hydrated  lead-oxide,  yellow  crystalline  spherules.  —  It  does  not 
precipitate /errotw  sulphate,  but  when  added  to  solution  of /erne  cA/or«i«, 
it  first  colours  the  liquid  green,  and  then  forms  a  lemon-yellow  preci- 
pitate. —  It  does  not  produce  any  turbidity  in  solution  of  cupric  acetate, 
tartar-emetic,  or  gelatin  (Salm-Horstmar). 

It  dissolves  sparingly  in  cold,  easily  in  hot  alcohol,  but  is  insoluble 
in  ether  (Salm-Horstmar).  According  to  Stokes,  on  the  other  hand,  it 
is  more  soluble  in  ether  than  sesculin,  forming  a  fluorescent  solution, 
from  which  it  may  be  extracted  by  water.  —  It  is  precipitated  on 
animal  charcoal  immersed  in  its  aqueous  solution  (Salm-Horstmar). 
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Azo-nucleus  C»N*IP*, 

Sparteine, 

E.  J.  Mills.     Chem,  Sac,   J.  15,  1 ;    Ann.  Pharm.  125,  71 ;  Chem. 
Centr.  1862,  700. 

Yid.  ziii,  152.  —  Mills  conflrmB  the  fonzrala  giyen  by  Stenlioiue,  which,  howerer* 
he  doubles  ;  spai'teine  would,  therefore,  be  properly  described  in  this  place,  and  not 
in  Yol.  ^iii-    We  may  here  notice  the  recent  myestigations  respecting  it  (Kr). 

Preparations.  The  plant  is  exhausted  with  water  contaming 
sulphuric  acid ;  the  solutiou  is  concentrated ;  the  residue  distilled  with 
soda-ley ;  the  distillate  evaporated  to  dryness,  after  being  acidulated 
with  hj'^drochloric  acid;  the  residue  mixed  with  pulverised  hydrate 
of  potash;  and  the  slightly  moistened  mixture  distilled,  whereupon 
ammonia  escapes  and  spartein  passes  over  as  an  oil.  It  is  dehydrated 
by  prolonged  lieating  with  sodium  in  a  current  of  hydrogen  (which  is 
the  only  way  of  dehydititing  it  completely),  and  rectified  per  ae  —  100  lbs. 
8partium  yield  22  cub.  cent,  spartein. 

It  contains  (as  found  by  Stenhouse,  xiii.,  152),  76*86  p.  c.  C,  aad 
11*45  H.,  agreeing  with  the  formula  C»N»fl*'  (calc.  xiii.  152). 

From  its  behaviour  to  iodide  of  ethyl,  with  which  it  forms  ethyl- 
and  biethyl-spai-teine,  it  appeara  to  be  a  tertiary  diamine  (C*H*)'*N*,  i.e., 
a  compound  con*espondiug  to  2  at.  ammonia  in  which  the  group  of 
atoms  C"II*  plays  the  part  of  6  at.  hydrogen,  and  convertible,  by 
assumption  of  1  at.  OH*  and  4  at.  water,  or  of  2  at.  C*H*  and  4  at. 
water,  into  compounds,  each  of  which  corresponds  to  2  at.  hydrated 
oxide  of  ammonium. 

Sparteine  forms  amorphous  resinous  salts  with  Aye&*ibc2tc,  hydrohromic^ 
and  hydrochloHc  adds. 

lodozincate  of  Spai'teine  C"N'EP*,2HI,2ZnI  is  obtained  on  mixing  the 
solutions  of  hydriodate  of  spartein  and  iodide  of  zinc,  in  slender  needles, 
which  quickly  turn  brown  when  exposed  to  the  air.  Contains  62*89 
p.  c.  iodine  (calc.  6278  p.  c.  I). 

Chlorozincate  of  Sjmrteine,  Beautiful  white  needles,  sometimes  half 
an  inch  long,  moderately  hard  and  lustrous. 

Chloroaurate  of  Sparteine  (xiii.  153).  Contains  32*18  p.  c.  gold,  the 
formula  C"x\»n",2HCl,AuCl»,  requiring  32-27  p.  c.  Au. 

The  platinum-aalt  has  the  composition  given  at  xiii.  154,  I.  —  The 
oa^^e  crystallises  in  needles. 

Ethyl-sparteine. 

Os4NiH»  =  C»N»BP»(C*H«),H». 
Mills.    Ann.  Pharm.  125, 74. 

Vine^partmn  (see  above). 

When  a  mixture  of  equal  volumes  of  sparteine,  iodide  of  ethyl,  and 
alcohol  is  heated  to  100"^  for  an  hour,  a  dark-coloured  liquid  is  formed, 
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which  deposits  crystals.  These,  when  purified  by  washing  with  cold, 
and  recrystallisation  from  warm  alcohol,  consist  of  hydriodate  of  ethyl- 
sparteine.  Their  aqueous  solution  is  decomposed  by  oxide  of  silver, 
yielding  a  strongly  alkaline  solution  of  hydraied  ethyUspartdne, 

This  alkaline  solution  heated  to  100**  with  iodide  of  ethyl  and  alcohol, 
yields  biethyl-sparteiue,  which  remains  mixed  with  iocline,  on  evaporating 
the  liquid. 

Hydriodate  of  Ethyl-sparteine  crystallises  in  long  radiating  needles. 
It  is  not  decomposed  by  boiling  potash-ley. 

Mills. 


84  C 204  89-38  .. 39-30 

2N 28  6-40  

32  H 32  618  6-43 

2  I   254  49-04  4902 

0»N2H«(C*H»),2HI 518  XOOOO  


Hydriodate  of  ethyl-sparteine  is  decomposed  by  chloride  of  silver^ 
with  formation  of  hydrochlorate  of  ethyl-sparteine,  which  crystallises 
in  needles,  and  forms  a  crystallisable  double  salt  with  chloride  of  zinc.  — 
Hydrochlorate  of  ethyl-sparteine,  mixed  in  the  cold  with  bichloride  of 
platinum^  forms  chloroplatinate  of  ethyl-sparteine^  as  a  semi-crystalline 
precipitate,  soluble  in  water,  alcohol,  and  especially  in  hydrochloric 
acid. 

Over  oU  of  viirioL  HiUa. 

C^WHKi^ 4770    70-74    

2Pt  197-4  29-26  2917 


C»N'H»(C*H*),2H01,2PtCl«  6744  100-00 


Biethjlsparteine. 

C»N»H«*  =  C»N»H«(C*fl%H». 

Mills.    Ann,  Pharm.  125, 76. 

When  an  aqueous  solution  of  ethyl-sparteine  is  heated  for  some  time 
to  lOO""  in  a  sealed  tube,  with  alcohol  and  iodide  of  ethyl,  and  the 
contents  of  the  tube  are  subsequently  evaporated  in  a  stream  of  hydro- 
sulphuric  acid  gas,  hydriodate  of  biethylsparteine  remains,  and  may  be 
obtained  in  short  crystals  by  crystallisation  from  alcohol.  Fi'om  this 
compound,  in  the  manner  already  described  for  ethyl-sparteine,  may  be 
obtained  aqueous  biethylsparteine^  and  the  hydrochlorate  and  chloroplatinate 
of  biethylsparteine.  The  last-mentioned  salt  is  pale  yellow,  separates  from 
weak  alcohol  in  radiating  crystals,  is  easily  soluble  in  water,  and  is  only 
partially  precipitated  by  etiier-alcohol.  It  contains  28*64  p.  c.  platinum, 
agreeing  approximately  with  the  formula  C~N»H"*(C*HV,2HCl,PtCl» 

(caJc.  28-1  p.  0.  Pt). 
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Primary-nucleus  C*fl". 

Cimicic  Add. 

C»H»0*  =  0»H»  0*. 

Oarius.    Ann.Phann.  Ill,  147;  abstr.  J.pr.  Chem.  81,  898;  Zeitschr. 
Ck.  Pharm.  8,  185 ;  Chem.  Centr.  1860,  567. 

Occurrence.  In  the  grey  leaf -bug,  Eh(q)higa8terpunct^)enfU8,  chiefly  in 
a  cavity  of  the  abdomen  from  which  the  animals  eject  an  offensive  liquid. 

Preparation.  The  insects  killed  by  immersion  in  strong  alcohol, 
lose  their  odour  when  left  for  several  days  in  an  open  vessel  half  filled 
with  alcohol,  and  yield  to  that  liquid  a  brown  resin.  The  adhering 
alcohol  is  left  to  evaporate ;  the  insects  are  crushed  in  a  mortar,  and 
exhausted  with  ether ;  and  the  ethereal  solution  is  evaporated.  From 
the  remaining  brown  oil,  which  solidifies  in  the  cold,  a  baryta-salt  is 
prepared,  which,  when  washed  with  water  and  dilute  alcohol,  and 
decomposed  by  hydrochloric  acid,  yields  cimicic  acid.  The  product 
thus  obtained  is  washed  with  warm  water,  dried  by  chloride  of  calcium, 
and  lastly  filtered  and  crystallised  from  ether. 

Properties.  Colourless  needles,  arranged  in  stellate  groups,  melting 
at  48*8 — 44*2°,  and  exhibiting  the  same  temperature  when  solidified. 
Lighter  than  water.  —  Has  a  very  faint  rancid  odour.  The  alcoholic 
solution  has  an  add  reaction. 

Oarius. 
Dried  over  the  water-hath,  mean. 

80  0  180    7600    74-91 

28  H 28    11-67    11*74 

4  O  82    13-88     18-36 

0"H»0* 240    10000    10000 

BelonffB  to  the  oleic  series.     Not  decomposible  by  Heintz's  method  of  £raotioiial 
precipitation  (xt.  46). 

Decompositions.  By  dry  distillation  it  yields  a  large  quantity  of  gas, 
and  an  oil  which  solidifies  on  cooling,  and  appears  to  contain  a  portion 
of  the  unaltered  acid.  With  pentachloride  of  phosphorus  it  fonns 
chloride  of  cimicvl.  By  fusing  it  with  hydrate  of  potash,  and  distilling 
the  product  with  sulphuric  acid,  a  distillate  is  obtained  containing 
acetic  acid,  and  a  residue  from  which  drops  of  oil  separate. 

Insoluble  in  water. 

The  cimicates  have  the  composition  C**H''MO*.  The  solutions  of  the 
alkaline  salts  froth  like  soap- water,  and  are  precipitated  by  concentrated 
solutions  of  hydrate  of  potash,  hydrate  of  soda,  or  common  salt.  The 
alkaline  cimicates  form  clear  solutions  with  a  small  quantity  of  water, 
but  are  rendered  turbid  by  a  large  quantity.  The  other  salts  are 
insoluble  in  water  and  in  alcohol,  and  with  the  exception  of  the  lead- 
salt,  likewise  insoluble  in  ether. 

Cimkate  of  Potash.  —  A  solution  of  cimicic  acid  in  absolute  alcohol 
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is  mixed  with  a  slight  excess  of  hydrate  of  potash,  and  carbonic  acid  is 
passed  into  the  solution,  .till  the  alkaline  reaction  disappears,  after 
which  the  liquid  is  filtered  and  evaporated.  —  Amorphous  hygroscopic 
mass.    Melts  when  heated. 

OarioB. 

C^BP'^O* 239-0    85-91    

g 89-2    14-09 U-89 

CP0H??KO< 278-2    10000    


Chmcate  of  Soda.  —  Prom  a  solution  of  the  acid  in  dilute  soda-ley, 
this  salt  is  precipitated,  on  addition  of  strong  soda-ley,  in  granular 
masses,  which  may  be  purified  by  pressure  and  solution  in  absolute 
alcohol.  The  filtrate,  on  cooling,  deposits  the  greater  part  of  the 
salt  in  thick  flakes,  the  rest,  on  further  cooling,  as  a  granular  jelly.  — 
The  salt,  when  dry,  forms  a  white  soap.    It  is  permanent  in  the  air. 

ca  lOO**.  Cariufl. 

iyBFO* 239    91-22    

Na 23     8-78    8-64 


0»HWNaO< 262    lOO'OO 


Cmicate  ofBanfta.  Precipitated  from  the  solution  of  the  soda-salt 
in  dilute  alcohol,  by  chloride  of  barium,  in  white  curdy  flakes,  which 
are  somewhat  soluble  in  hot  water,  and  bake  together  in  drying. 

OariiiB. 

O^H^'CH 239-0    77-73    

Ba 68-6     22-27     2206 


0"BP7BaO 807-6    10000 


Cmicate  of  Lime.  —  Obtained  like  the  baryta-salt,  which  it  re- 
sembles. 

Oarhifl. 

CWBFO*    239    92-28    

Ca    20    7-72    7-68 


0»H^CaO*  259    100-00 


Cimicate  of  Lead.  — White  flocks,  which  dry  up  to  a  yellowish  mass, 
not  fusible  without  decomposition.    Somewhat  soluble  in  ether. 

Garius. 
meofi. 

0»BP70<    239    69-76    

Pb    104    30-25     29-4/7 


CTOPnPbO*  843     100-00 


Cimicate  of  SUver.    White  flocks,  friable  when  dry.    Becomes  dark- 
coloured  on  exposure  to  hght,  and  black  at  a  temperature  below  100  . 

OarinB. 

C»H^(y    239    68-88    

Ag    108    3112    31-« 


O^ff'AgCH  847    10000 


••••••  •••• 
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Cimicio  acid  disBolves  with  difficulty  in  absolute  alcohol^  in  all  pro- 
portiona  in  ether^  crystallising  from  the  latter  as  it  cools. 


Cimicate  of  Ethyl. 

C»*H«0*  =  C*H'0,C»H"0». 
Cabhts.    Ann,  Pharm,  144,  154. 

Cimicie  ether.  CimicylvineHer,  —  Obtained  by  beating  chloride  of  cimicyl 
with  alcohol  for  a  considerable  time,  precipitating  the  solution  with 
water,  and  drying  over  chloride  of  calcium. 

Light  yellow  oil,  solidifying  at  a  few  degrees  below  0®.  Lighter 
than  water.  Smells  stronger  than  the  acid.  —  Turns  brown  when 
strongly  heated.    Decomposed  by  alcoholic  potash.    Soluble  in  alcohol, 

Carius. 

84  C 204    7612    75  91 

82  H 82    11-94    11-98 

4  0 82    11-94    1211 

C*HK),0»HWO»  268 100-00    100^00 


Chlorine-nucleus  C»C11P'. 

Chloride  of  Cimicyl. 

C»C1H"0»  =  C»C1H%0». 
Gabtos.    Ann.  Pharm,  114,  154. 

Cimicic  acid  in  contact  with  pentachloride  of  phosphorus,  gives  off 
hydrochloric  acid  gas,  becomes  warm,  and  is  converted  into  a  colour- 
less liquid.  This,  when  treated  with  water,  gives  up  chlorophosphoric 
acid,  while  chloride  of  cimicyl  remains  undissolved. 

Colourless  oil,  sohdifying  to  a  non-crystalline  mass  at  about  the 
same  temperature  as  cimicic  acid.  —  It  is  not  perceptibly  altered  by 
water,  but  is  decomposed  by  potaah-ley.  With  alcohol  it  forms  cimicic 
ether. 

Soluble  in  ether. 
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COMPOUNDS  CONTAINING  82  AT.  CARBON. 


Primary  Nucleus  C^E^ ;  Oxf/gen-nucleua  (?^B?H}^. 

Hffimatozylin. 

Chevreul.    Ann.  Chim.  82,  53,  and  126 ;  Schw.  8,  221  and  272. 

0.  L.  Ekdmann.    J.  pr.  Chem.  26,  193 ;  Ann.  Pharm.  44,  294 ;  Berz. 

Jahresh.  23,  479. 
F.  Leblanc.     DumaSy  Traite  de  Chimie  appliquee  aux  arts.  8,  107. 
0.  Hesse.     /.  pii\  Chem,  75,  218  ;  abstr.  Chem.  Centr.  1859,  278 ;  Bep. 

Chm.purej  1, 191. —  In  detail  and  with  additions,  Ann.  Pharm.  109, 

832. 

JE[amaii»  (Cherreul) .    Chfyshimatine  (Leblanc) Discovered  by  Chevreul ; 

obtained  pure  by  Erdmann. — PreiBser's  statementa  respecting  it  {Sev.  »cieiU. 
18, 43  s  abstr.  J,  pr.  Chem.  32, 135)  were  not  oonBnned  by  BoUej  {Ann.  Pharm.  62» 
129). 

Occurrence.  InXogwooAy Hcematoxylon  campechianum^  {Sandbuehyym., 
Fhjftochem,  8)  (Chevreul).  Tescbemacher  found  in  logwood  a  crystalline  mass ; 
Sohutzenberger  k  Paraf  found  in  the  vats  in  which  the  extract  was  kept,  long  needles 
of  hematoxylin.  —  BrazUin  obtained  by  Cherreul  (Ann,  Chim.  66,  226)  from  Per* 
nambuoo  wood  (from  CcMolpinea  echinata)^  and  Brazil-wood  (from  C€U.  vesicetriOf 
C.  Sapun  and  C.  crUta)  (Handbuchy  loc.  cU.  8)  appears  to  be  impure  heematoxylin, 
and,  according  to  Sohutzenberger  &  Paraf,  behaves  like  hfematoxylin  when  heated 
with  ammonia.  On  the  reactions  of  the  decoction  of  Pemambuco  wood,  see  Bons- 
dorff  {Am».  Chim.  JPhys.  19,  288 ;  Sehw.  85,  829)  and  Pleisch  (ZeiUchr.  Fhvt.  Math. 
10,  888). 

Prepctration,  From  the  dry  commercial  extract  of  logwood.  The  pul- 
verised extract  is  mixed  with  a  large  quantity  of  sand,  drenched  with 
5  or  6  vols,  of  ether  (containing  water :  Hees^^  left  to  stand  for  several 
days,  and  frequently  agitated,  the  solution  then  decanted,  and  the 
residue  several  times  subjected  to  the  same  treatment.  The  brownish 
yellow  solutions  are  distilled  (to  recover  the  ether)  till  the  residue  has 
become  syrupy,  whereupon  it  is  mixed  with  water,  and  left  to  crystallise 
in  a  loosely  covered  vessel.  The  crystals,  of  which  the  mother-liquor 
yields  an  additional  quantity,  are  washed  with  cold  water  and  pressed 
(Erdmann) ;  they  may  be  obtained  colourless  by  recrystallisation  from 
water  containing  a  small  Quantity  of  sulphurous  acid  (Leblanc),  bisul- 
phite of  anmionia,  or  bisulphite  of  soda  (Kesse). 

Bespecting  the  formation  of  crystals,  see  also  the  behaTiour  of  hinmatoxylin  to 
water.  —  1  lb.  extract  of  logwood  yields  from  1^  to  2  os.  of  ciystids  of  hematoxylin 
(Erdmann). 

Properties.  The  hydrated  crystals  become  anhydrous  when  heated 
to  100® — 120**,  but  do  not  melt  at  that  temperature,  provided  the  water 
be  driven  off  slowly  (Erdmann,  Leblanc).  —  Taste,  very  much  like  that 
of  liquorice ;  veiy  persistent ;  not  at  all  bitter  or  astringent  (Erdmann). 
Rotatory  power  of  the  aqueous  solution,  to  the  right ;  [a]/  about  = 
92"*  (Hesse). 
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Erdnuum.  Hesse. 

mean. 

82  C 192    ^    63-57    6347    63-21 

14  H    14    4-64    4-68     468 

12  O     96    31-79     31-85     8211 

0"H»<0» 302    100-00     100-00    lOOKX) 

Erdmann  at  first  gaye  the  fommla  C^H^O'',  but  was  afterwards  oonvinoed  of  the 
oorrectness  of  the  above,  which  was  proposed  by  Gerhardt.  HematoxyliB  appears 
to  be  related  to  hsmatein  in  the  same  manner  as  mannite  to  Ueyogluoose,  or  as 
alcohol  to  aldehyde  (Kr.). 

Amorphous  HaematoxyUn,  —  A  solution  of  crystallised  hasmatoxylin 
in  aqueous  hyposulphite  of  soda  deposits  amorphous  hsematoxylin  on 
cooUng.  —  On  dropping  into  a  solution  of  hsematoxylin  in  aqueous 
borax  [(see  below),  or  in  aqueous  bisodic  phosphate],  a  concentrated  aqueous 
solution  of  chloride  of  sodium,  (or  of  chloride  of  potassium,  chloride  of 
ammonium,  or  ferrocjanide  of  potassium,  but  not  of  carbonate  of  soda,  sulphate  of 
soda,  or  oxalate  of  potash),  amorphous,  spherical  masses  are  separated, 
which,  on  stirring  the  liquid,  unite  into  a  ropy  mass  having  a  silky 
lustre.  This  amorphous  hsematoxylin  dissolves  readily  in  boiling 
water  or  alcohol,  and  separates  from  these  solutions  on  cooling ;  still 
in  the  amorphous  state;  but  on  addition  of  a  drop  of  hydrochloric  acid, 
it  is  deposited  in  mostly  bihydrated  crystals.  The  amorphous 
hsematoxylin  precipitated  by  bisulphite  of  ammonia  from  a  solution  of 
borax-hsematoxylin  likewise  dissolves  on  boiling,  and  separates  on 
cooling,  still  in  the  amorphous  state ;  but  if  it  be  dissolved  by 
continually  dropping  bisulphite  of  ammonia  into  the  liquid,  crystals 
soon  separate  out.  Hence  it  appears  that  hsematoxylin  dissolves  in 
the  above  alkaline  liquids  in  the  amorphous  state,  but  is  reconverted 
into  crystalline  hsematoxylin  by  free  acids  (Hesse). 

Decompositions.  1.  Hsematoxylin  exposed  to  sunshine  in  a  closed 
glass  vessel,  acquires  a  reddish  colour  without  perceptible  change  of 
composition.  This  coloration  likewise  take  place  in  a  vacuum 
(Er^ann). — 2.  When  heated^  it  decomposes,  without  any  trace  of 
sublimation,  and  leaves  a  large  quantity  of  charcoal  (Erdmannl  — 
8.  In  dry  oxygen-gas,  it  remains  unaltered,  provided  the  gas  is  free  from 
ammonia  (Erdmann^  and  from  ozone  (Schbnbein).  An  aqueous  solu- 
tion of  haematoxylm  does  not  become  coloured  in  oxygen  gas  free 
from  ammonia  (Erdmann). 

4.  In  contact  with  moist,  strongly  ozonised  car,  it  soon  acquires  a 
rusty  brown  colour,  becomes  moist,  and  deUquesces  to  a  brown  tenacious 
mass,  which  then  becomes  more  mobile,  lighter,  and  finally  colourless, 
and  contains  free  oxalic  acid.  —  Aqueous  hsematoxylin  is  decomposed  in 
like  manner  when  ozonised  air  is  passed  through  it.  Filtering  paper 
soaked  in  an  ethereal  solution  of  haematoxyhn,  and  exposed  to  ozonised 
air,  quickly  assumes  a  reddish  yellow  colour,  changing  to  brown-red, 
but  ultimately  becomes  colourless,  and  acquires  an  acid  taste 
(Schonbein). 

The  tints  which  moist,  or  aqueous  hsematoxylin,  acquires  in  contact  with  the 
peroxides  of  manganese  (violet),  nickel  (violet),  Icid  (yellow-brown),  and  with  ferric 
salts  (dark  violet),  —  also  the  red  colouring  imparted  to  it  by  chromic  acid,  hypo- 
chlorites and  permanganate  of  potash,  are  attnbuted  by  Sch&nbein  to  negatively 
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ffcctive  ozonised  oxygen  existing  in  these  compounds.  —  On  the  other  hand,  peroxide 
o£  hydrogen  or  ozonised  oil  of  turpentine    (xiv,  257),   in  the  entire  absence  of 
alkalis,    does  not  colour  aqueous   hematoxylin  inomediately,  and  but  feebly  on 
standing ;  moreover,  the  presence  of  peroxide  of  hydrogen  is  recognisable  in  the 
liquid,    together  with  unaltered  hematoxylin,  even    after  several  days,  because, 
according  to  Schonbein,  the  oxygen,  which  is  here  positiyely  active,  is  not  able  to 
oxidise   the    hematoxylin.  —  The  brown-red  coloration  which  moist   or    aqueous 
hsematoxylin  acquires  in  oxygen  free  from  ozone  (but  containing  ammonia  ?  £r.),  in 
the  dark,  or  much  more  quickly  when  exposed  to  light,  is  supposed  to  arise  from  oxida- 
tion accompanied  by  the  formation  of  peroxide  of  hydrogen,  although  the  peroxide 
of  hydrogen  cannot  be  recognised  uiUess  alkalis  are  Ukewise  present.      In  this 
oxidation,  as  in  many  allied  phenomena,  ordinary  oxygen  is  resolved  into  positively 
and  negatively  active  oxygen,  the   former  of  which  determines  the  formation  of 
peroxide  of  hydrogen,  while  the  latter  determines  the  oxidation  of  the  hsematoxylin 
(Schdnbein,  J.  pr.  Chem,  81,  257). 

6.  IIsBmatoxylin  dissolves  in  aqueous  ammonia,  first  with  rose-red, 
then  with  fine  purple-red  colour  ;  and  if  its  solution  is  evaporated  with 
as  little  contact  of  air  as  possible,  it  crystallises,  for  the  most  part 
unaltered,  leaving  a  dark  red  mother-liquor.  When  exposed  to  the 
air,  the  ammoniacal  solution  quickly  absorbs  oxygen,  becomes  darker 
in  colour,  finally  black-red,  and  then  contains  haematein,  which  may 
either  be  precipitated  from  the  solution  by  acids,  or  crystallised  as  an 
ammonia-compound  by  evaporation  (Erdmann).  —  Formation  of 
hsBmatem : 

C«H"0»2  +  20  =  C?8H«0i«  +  2H0. 

When  haematoxylin  is  heated  to  100°  for  48  hours  with  strong 
aqueous  ammonia,  in  a  vessel  which  prevents  the  air  from  having 
access  to  it,  the  solution,  which  is  violet  at  first,  gradually  becomes 
whitish  yellow,  but  quickly  recovers  its  violet  colour  when  the  tube  is 
opened,  so  that  the  white  product  cannot  be  obtained  unchanged,  for 
analysis.  It  contains  nitrogen,  but  not  in  the  form  of  ammonia ;  it  is 
colourless,  very  slightly  soluble  in  water,  soluble  in  hydrochloric  acid, 
precipitable  in  white  flocks  by  ammonia,  soluble  in  alcohol  and  ether. 
This  body  is  probably  Acpma^ma/nttfe  =  C"*H**0",2NH*(Schtitzenberger  & 
Parafin,  Mulh.  Soc.  Bull.  1861,  511). 

6.  Haematoxylin  is  but  slightly  coloured  by  boiling  with  potash-let/ 
which  has  been  de-aerated  by  boiling,  or  with  aqueous  carbonate  of 
sodOf  in  a  space  filled  with  hydrogen,  and  may  be  almost  wholly 
recovered  from  the  red  liquid  thus  produced,  by  neutralising.with  hydro- 
chloric acid  (Hesse).  —  Aqueous  haematoxylin  in  contact  with  potash- 
ley  in  a  vessel  which  excludes  it  from  the  air,  acquires  a  light  violet- 
blue  colour,  which  on  admission  of  oxygen,  or  on  leaving  the  solution 
in  contact  with  the  air,  becomes  darker,  then  purple-red,  brown-yellow, 
and  finally  dirty-brown.  The  last-formed  product  is  not  precipitable  by 
acids,  but,  after  acidulation  with  acetic  acid,  it  may  be  precipitated  by 
acetate  of  copper.  When  an  alcoholic  solution  of  hsematoxylin  is 
exposed  to  the  air  in  contact  with  alcoholic  potash,  black-blue  flakes 
are  deposited,  free  from  carbonate  of  potash  (Erdmann).  —  A  solution 
of  haematoxylin  in  contact  with  the  air  is  coloured  by  carbonate  of 
potash,  baryta- water,  or  carbonate  of  lime,  in  the  same  manner  as  by 
caustic  potash  (Erdmami),  also  by  bicarbonate  of  lime ;  consequently  the 
alcohohc  tincture  of  freshly  hewn  logwood  will  indicate  the  presence 
of  the  smallest  quantity  of  bicarbonate  of  lime  in  water  (Dupasquier, 
J.  Chim,  med.  22,  542). 

VOL.  XVI.  u 
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7.  When  chlorine  is  passed  into  aqueous  hsematoxylin,  a  yellow- 
brown  liquid  is  formed,  which  becomes  darker  on  evaporation,  and 
deposits  black  amorphous  films,  not  precipitable  from  the  alkaline 
solution  by  acids  (Erdmanns).  —  8.  Aqueous  heematoxylin  is  reddened 
by  very  dilute  nitric  add  and  decomposed  by  the  concentrated  acid, 
even  in  the  cold,  with  violent  effervescence  and  formation  of  oxalic 
acid  (Erdmann).  —  9.  It  dissolves  in  cold  oil  of  vitriol^  with  brown-yellow 
colour,  and  apparently  unaltered ;  but  the  solution,  when  left  to  itself  or 
heated,  deposits  brown  or  black  substances  (Erdmann).  —  A  mixture  of 

oommon   and  Nordliausen   sulphuric  acid  does  not  form  a  conjugated  acid  with 
hiematoxylin. 

10.  Aqueous  hsematoxylin  reduces  oxide  of  lead  to  the  metallic  state 
on  standing;  nitrate  of  silver  at  ordinary  temperatures ;  and  terckhride  of 
gold  when  heated.  It  blackens  mercuric  oxide  when  heated  with  it ; 
reduces  mercurous  nitrate  imperfectly ;  does  not  reduce  mercuric  chloride 
or  bichloride  of  platinum  (Erdmann).  It  does  not  reduce  potassio-cupric 
tartrate,  —  11.  A  small  quantity  of  potash-iron-alum  (v.  279)  separates 
from  aqueous  hsBmatoxylin,  on  warming  or  standing,  a  black-violet 
precipitate,  which  contains  hsematein  and  ferrous  or  ferroso-ferric  oxide, 
and  forms,  with  excess  of  the  iron-alum,  a  deep  violet  solution,  which 
becomes  greenish  on  exposure  to  the  air  (Erdmann,  J.  pr.  Chem,  76, 
393). 

12.  Aqueous  chromic  acid  dissolves  hsematoxylin,  with  violent 
effervescence,  forming  a  brown  solution. 

By  boiling  for  a  day  with  hydrochloric  acid,  by  prolonged  contact  with  yeast  at 
80°,  or  with  etnuUin  at  45^,  it  is  coloured,  but  remains  for  the  most  part  unaltered 
(Hesse). 

Combinations.  With  Water.  Hsematoxylin  is  obtained  from  its 
solutions  as  (amorphous  or  as)  bi-  or  sex-hydrated  haematoxylin. 

A.  With  2  at.  Water.  An  aqueous  solution  of  haematoxylin  satu- 
rated at  the  boiUng  heat,  and  left  to  cool  in  a  closed  vessel,  deposits 
this  hydrate  long  before  complete  cooling,  in  light  yellow,  hard, 
granular  crusts,  which  assume  a  flesh-red  colour,  more  quickly  than 
the  sexhydrated  crystals,  in  diffused  daylight,  and  immediately  in  sun- 
shine (Erdmann).  The  sex-hydrated  crystals  which  separate  from 
solutions  of  haematoxyhn  containing  salts,  sometimes  change  into  the 
bi-hydrated  crystals  while  still  immersed  in  the  liquid  (Hesse).  The 
bi-hydrated  crystals  belong  to  the  right  prismatic  system,  exhibiting 
a  tetrahedron  a  (fig.  72),  having  its  horizontal  edges  replaced  by  p 
(Fig.  63),  also  a  horizontal  prism  y.  All  the  faces,  except  py  are  much 
curved  (Naumann,  /.  pr.  Chem,  76,  228.) 

Erdmann.         Leblanc. 
Dried  in  the  air,  or  over  oU  of  vitriol.  mean. 

32  0  192    60     59-71    600 

16  H 16    5     602    4-9 

14  O  112     85     35-27     351 


CS=»H»*0^2Aq 820    100 

C»Bn*0" 802    94-88    ..... 

100-00 

Erdmann. 
....    6-25     

1000 

Leblanc. 

•a            DO           ••••»■•• 

Hesse. 

2H0 18    5-62    .... 

6-61 

C»H"0",2H0   320    10000    .... 

••«* 
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B.  With  6  at.  Water,  —  Colourless  or  dazzling  white  crystals 
(Hesse).  Transparent  prisms,  having  a  strong  lustre  and  pale  straw- 
yellow  to  honey-yellow  colour  (Erdmann) ;  they  belong  to  the  square 
prismatic  system.  Fig.  29,  with  a  from  Fig.  27 ;  e  :  e  =  124°  (Kopp). 
Ranmielsberg  observed  the  same  crystals  without  a,  but  with  p 
{Fig.  30).  A  face  of  e  is  in  general  very  predominant  « :  c  =  123°  25' 
(nearly) ;  e  i  q  =  118°  6' ;  e:  p  =  131°  30'  (Rammelsberg).  See  also 
Teschemacher  and  O.Wolff  (J.  pr.  CA^?m.,  26, 195).  —  May  be   rubbed  to   a 

white  or  pale-yellow  powder.  The  crystals,  if  kept  in  badly-closed 
vessels,  effloresce  in  dry  air  or  in  a  vacuum  (perhaps  from  conversion 
into  bi-hydrated  hsematoxylin) ;  when  quickly  heated  to  100°,  they 
melt  in  their  water  of  crystallisation  to  a  reddish  mass,  and  give  off 
all  their  water  (the  last  portions  slowly)  between  100°  and  120° 
(Erdmann). 

Crystali.  Erdmann. 

32  C    192     63-93  53*78 

20  H 20    5-62  578 

18  O  144    40-45  4044 


C»H»*0»2,6Aq.  .. 

356 

100-00 

100-00 

Erdmann. 

Leblanc. 

Hesae. 

0"H»*OM 802    

6HO 54    

.    84-83    .... 
1517     .... 

!...'     16-32     

•  ••       JLO  W      ...I  .«• 

16-30 

4 

CFH"0«»,6Aq    .  366    10000    

C.  Aqtieous  Solution.  —  Hsematoxylin  dissolves  slowly  and  sparingly 
in  cold  water,  very  abundantly  in  boiling  water  (Erdmann). 

Borax  and  HeTnatoxylin.  —  Heematoxylin  dissolves  in  a  cold  saturated 
aqueous  solution  of  borax  more  abundantly  than  in  water;  a  warm 
solution  takes  up  so  much  that  it  becomes  syrupy.  No  crystals  are 
obtained  on  evaporating  the  liouid.  The  borax- solution,  by  dissolving 
the  hsematoxyliu,  loses  its  alkaline  reaction,  becomes  bluish-fluorescent, 
and  is  no  longer  precipitable  by  absolute  alcohol  or  ether-alcohol; 
it  rotates  a  polarised  ray,  sometimes  strongly  to  the  right,  sometimes 
not  at  all,  or  very  slightly  to  the  left.  On  dropping  an  acid  into  the 
solution  of  borax-haematoxylin,  it  becomes  violently  agitated,  and 
solidifies  in  from  10  to  20  seconds  to  a  thick  crystalline  pulp ;  certain 
saline  solutions  dropped  into  it  precipitate  amorphous  haamatoxylin 
(Hesse,  p.  288). 

An  aqueous  solution  of  bisodic  phosphate  dissolves  a  large  quantity 
of  hgematoxylin  without  losing  its  alkaUne  reaction  (Hesse).  —  Haema- 
toxylin  dissolves  sparingly  in  solution  of  chloride  of  sodmm^  more  easily 
in  aqueous  chloride  of  baiium,  without  forming  a  precipitate  (Hesse). 
According  to  Erdmann,  it  colours  oblonde  of  barium  red,  and  forms  after  awhile  a 
red  precipitate. 

Bart/ta-water  added  to  aqueous  hgematoxylin,  free  from  air,  throws 
down  a  white  or  pale-blue  precipitate,  which,  on  exposure  to  the  air, 
becomes  dark-blue  and  subsequently  brown- red  (Erdmann).  —  Solution 
of  alum  forms  no  precipitate,  even  when  added  only  in  small  quantity, 
but  colours  the  solution  light-red  (Erdmann).  From  an  aqueous  solu- 
tion of  haematoxylin  mixed  with  excess  of  soda-ley,  aluminate  of  soda 
throws  down  a  copious  precipitate  insoluble  in  soda-ley  (Plessy,  DingL 
143,  168). 

u  2 
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Aqueous  heematoxylin  forms  with  neutral  or  basic  acetate  of  lead,  a  pure 
white  precipitate,  which  quickly  turns  blue  when  exposed  to  the  air 
(Erdnaann).  —  It  forms  a  rose-coloiu-ed  precipitate  with  proto-chloride 
of  tin.  —  With  svlphate  and  acetate  of  copper,  it  forms  dirty  greenish-grey 
precipitates,  which  quickly  change  to  dark-blue,  and  when  dried  exhibit 
a  bronze  colour  and  metallic  lustre  (Erdmann). 

Heematoxylin  dissolves  in  alcohol  more  readily  than  in  ethef\  From 
the  ethereal  solution  it  does  not  crystallise  by  evaporation,  except  in 
presence  of  water.  —  With  solution  of  isinglass,  it  forms  a  slight  white 
precipitate,  which  disappears  when  the  liquid  is  heated,  and  reappears 
on  cooling  (Erdmann). 


Haematem. 

C«ff  H)»  =  C«fl"0'«,0». 

0.  L.  Erdmakn.     J.  pr.  Chem.  26,  205 ;  76,  894. 
0.  Hesse.     Ann.  Pharm.  100,  387. 

(Formationy  p.  289.) 

Preparation.  20  gr.  haematoxylin  is  drenched  in  a  porcelain  basin 
with  a  quantity  of  ammonia  suflScient  to  dissolve  it,  the  liquid  being 
stirred,  and  the  solution  assisted,  if  necessary,  by  wanning,  as  long  as 
any  heematoxylin  remains  in  excess.  Tne  solution  is  left  exposed  to 
the  air  for  some  days,  with  frequent  stirring  and  occasional  addition  of 
ammonia,  in  sufficient  quantity  to  make  it  always  smell  of  that  alkali, 
till  it  has  acquired  a  dark  cherry-red  colour,  and  when  mixed  with 
acetic  acid,  deposits  haBmatei'n  in  the  form  of  a  rust-brown  precipitate. 
If  left  to  itself,  it  soon  deposits  granular  crystals  of  hsematein -ammonia, 
which  may  be  separated  from  the  mother-liquor  by  rapid  filtration, 
washing  with  a  small  quantity  of  cold  water,  and  pressing  between 
bibulous  paper,  and  then  dried  by  exposure  to  the  air.    A  further  quantity 

of  heematein-ammoma  may  be  obtained  from  the  mother-liquors  by  spontaneouf 
evaprration,  with  addition  of  ammonia ;  but  the  liquid,  if  left  to  evaporate  by  itself, 
dries  up  to  a  blackiah-green  mass  containing  hsematein  with  only  a  small  quantity  of 
ammonia  (Erdmann).  Hesse  disBolves  10  gr.  hiematoxylin  in  a  quantity  of  warm 
aqueous  amraouia  less  than  that  which  is  required  for  the  production  of  hsematein- 
ammonia ;  filters  the  solution  into  a  flat  dish  ;  and  leaves  it  for  two  or  three  days, 
frequently  adding  small  quantities  of  ammonia.  After  a  considerable  time,  amorphous 
substances  are  deposited  on  the  crystals  which  first  separate. 

From  ha^mate'in-ammonia,  haematem  is  obtained,  either  by  decom- 
posing the  compound  with  acetic  acid,  dissolving  the  precipitate  in 
boiling  water,  and  concentrating  the  solution,  whereupon  it  separates 
in  laminae,^-or  by  heating  to  120°  (Erdmann).  To  obtain  a  residue  of 
constant  weight  and  free  from  ammonia,  the  heat  must  be  raised  to 
130"  (Hesse). 

Properties.  Hesse's  haematein  forms  a  black-violet  powder  with 
greenish  iridescence,  and  very  hygroscopic. — Erdmann's  hsematein, 
which  may  be  regarded  as  a  hydrate  compared  with  that  of  Hesse, 
exhibits,  when  precipitated  from  the  ammoniacal  solution  by  acetic  acid, 
and  dried,  a  dark-green  colour  and  metallic  lustre,  and  yields  by  tritu- 
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ration,  a  powder  of  a  pure  light-red  colour.  From  the  aqueous  solution 
it  separates  bv evaporation,  in  dirty-green,  metallically-lustrous  lamin», 
but  from  a  solution  highly  concentrated  and  then  cooled,  it  is  deposited 
in  crystalline  grains,  or  as  a  red- brown  jelly,  in  which  reddish  scales 
may  be  distinguished  by  the  microscope. 

at  130°.  "  HosBe. 

82  C  192    6808  6766 

10  H 10    3-54  3-50 

10  O 80     28-38  28-84 


C"ff«0«»  282     100-00    10000 

iErdmaiiii. 
at  100—120*.  mean. 

32  C  192     64    62-65 

12  H 42     4    416 

12  O  96     32     3319 

C»H»*0»»  230     100 10000 

Erdmann  analysed,  with  nearly  equal  results,  heematein  ciystallised  from  water, 
precipitated  by  acetic  acid,  and  obtained  by  heating  luematein-ammonia.  Hesse's 
formula  is  based  upon  the  loss  of  weight  which  hsmatein-ammonia  suffers  when  heated. 

Decomposition,  HsBmatein  leaves  a  bulky  cinder  when  ignited.  —  It 
dissolves  in  nitric  acid  with  purple-red  colour,  which  soon  passes  into 
yellow.  —  The  solutions  in  aqueous  ammonia  and  potash  turn  brown 
when  exposed  to  the  air.  —  HsBmatem-ammonia  immediately  reduces 
the  metal  from  nitrate  of  silver^  more  slowly  from  mercurous  nitrate.  — 
He&matein  placed  in  contact  with  zinc  and  aqueous  hydrochloric  addy 
dissolves,  with  light  yellow-brown  colour,  and  the  filtered  solution 
deposits  a  small  quantity  of  a  violet  precipitate  containing  zinc ;  the 
same  solution  yields  with  alkalis  a  copious  white  or  pale  violet  precipi- 
tate, no  longer  the  brown- violet  precipitate  of  hsBmatein-Bolutions, 
so  that  it  appears  to  contain,  no  longer  haBmatein,  but  probably  hsama- 
toxylin.  —  HsBmatein  is  not  reduced  to  hsBmatoxylin  by  hydrosulpkuric 
add  or  hydrosulphate  of  ammonia  (Erdmann). 

Comhinatians.  HsBmatein  dissolves  slowly  in  cold  water^  more  easily 
in  boiling  water,  forming  a  yellow-brown  solution.  It  dissolves  in 
dilute  hydrochloric  and  sulphuric  acids,  with  red  colour,  changing  to 
yellow  on  dilution  with  water;  with  oil  of  vitriol  it  forms  a  brown 
solution,  from  which  it  is  precipitated  by  water ;  in  acetic  acid  it  dis- 
solves less  freely  than  in  mineral  acids.  —  Its  aqueous  solution  becomes 
lighter  in  colour  when  hydrosulphuric  acid  gas  is  passed  through  it,  but 
recovers  its  original  colour  when  the  hydrosulphuric  acid  is  evaporated, 
and  on  drying  up  leaves  the  hsBmatein  in  its  original  state  (Erdmann). 

Hcematenn-ammonia. — Hsematein  dissolves  in  ammonia  with  splendid 
purple-red  colour.  For  the  mode  of  preparation,  see  page  292.  The  compound 
is  a  violet-black,  granular  powder,  consisting  of  microscopic,  trans- 
parent, violet-coloured,  four-sided  prisms.  In  the  dry  state,  it  re- 
mains unaltered  over  oil  of  vitriol  or  in  a  vacuum,  but  if  moist,  it  readily 
gives  off  ammonia,  which  is  also  completely  expelled  by  heat.  It  dis- 
solves in  waterwith  dark  purple  colour,  in  alcohol  with  brown-red  colour, 
changing  to  purple-red  on  addition  of  water. — The  solutions  give  off 
ammonia  when  evaporated  (Erdmann). 
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a.  The  compound  examined  by  Erdmann  appears  to  contain  1  at. 

haematein  to  2  at.  anmionia  (Hesse). 

Erdmann. 


32  0 

2  N 
18  H 
12  O 


mecM. 

192     .... 

....     57*49     56-26 

Zo       .... 

....        o  oo      .... 

....       6*82 

Is     .... 

....       5*39     .... 

....       517 

(Id     •••• 

....        £iO  #flJ        •••. 

....     81-75 

Ca2H«0»3,2NH' 334    100-00    10000 

h.  The  crystals  retain  different  Quantities  of  water,  according  as 
they  have  been  dried  for  one  or  more  nours  over  oil  of  vitriol,  or  merely 
pressed  between  paper.  After  drying  for  an  hour  between  paper  over 
oil  of  vitriol,  they  exhibited  the  composition  C«»H»(NH*)0^8H0,  and 
gave  off,  at  130°,  19*78  p.  c.  water,  after  deducting  the  ammonia  which 
escaped  at  the  same  time  (calc.  19-41  p.  c.  HO).  The  crystals  prepared 
by  different  methods  exhibit  the  same  composition,  excepting  in  so  far 
as  they  may  contain  a  larger  or  smaller  quantity  of  water  (Hesse). 


82  C 

N 

21  H 

18  O 


Hesee. 

192    .... 

....    61*76    .... 

....    51*68 

14    .... 

•  •••           Off         •••< 

....      3*76 

21     .... 

••••        o  oo     •••< 

....      5*89 

144     .... 

...     88-82     .... 

....    88*67 

CFH9(NH*)0^8HO  ....    371     10000    10000 

Hasmate'in- ammonia  is  precipitated  from  its  aqueous  solution  in  the 
amorphous  state  by  chloride  of  sodium,  ammonium,  or  potassium.  With 
bisulphite  of  ammonia  it  forms  a  jelly,  which  dissolves  on  boiling, 
forming  a  clear  yellow  solution.  It  is  not  altered  by  hyposulphite  of 
soda  (Hesse). 

Haematein  dissolves  in  potash-ley  vnth.  blue  colour,  changing  to  red 
and  brown  in  contact  with  the  air  (Erdmann). 

Aqueous  haematein-ammonia  throws  down  from  chloride  of  barium  a 
dark  purple-red  precipitate,  the  colour  of  which,  changes  to  dirty 
brown  in  contact  with  the  air.  With  excess  of  alum-solution^  it  forms 
a  dark  red- violet  solution,  without  precipitation;  but  when  mixed 
with  a  small  quantity  of  alum,  till  it  acquires  a  red  colour  and  heated, 
it  yields  a  deep  violet-coloured  precipitate  (Erdmann). — With  nitrate 
of  bismuth^  sulphate  of  zinc,  and  protochtoride  of  tin^  it  forms  violet 
precipitates  (Erdmann). 

Lead-compound  of  Hcematein, — Aqueous  beematein-ammonia  forma 
with  neutral  acetate  of  lead,  a  dark  blue  precipitate,  the  liquid  becoming 
acid  in  whatever  manner  the  precipitation  be  performed.  The  pre- 
cipitate is  partially  decomposed  by  washing,  the  wash-water  becoming 
brown ;  after  washing  for  a  short  time  it  contains  (a)  50'78  p.  c.  lead- 
oxide  ;  after  longer  washing,  quantities  varying  from  43*6  to  61  p.  c. 
(Erdmann). 


32  0  88*6  82  0  .... 

9  H 1*8  9  H.... 

9  O  14-5  9  O  .... 

2  PbO 451  3  PbO 


Erdmann. 

a. 

b. 

c. 

31  6  ... 

81*4 

•  *•• 

361  .... 

35*7 

1*6  .... 

1-8 

•  ••• 

1*9  .... 

20 

11*8  .... 

160 

•  ••• 

18*4  .... 

15-6 

56*2  .... 

60-8 

•  ••■ 

43-6  .... 

46*7 

0»^H»PbO'^PbO  100*0      C»H'PbO»o,2PbO...  1000  ....  100*0  ....  100*0  ....  1000 
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Aqueous  haBmateSn-ammonia  forms  with  ferrous  chloride  a  violet  pre- 
cipitate ;  with  potash'tron-alum  a  black  precipitate  (Erdmann). 

HsBmatein  dissolves  with  red-brown  colour  in  alcohol^  sparingly  and 
with  amber-yellow  colour  in  ether  (Erdmann), 


Primary  Nucleus  C^H'* ;  Oxygen-nucleus  C"H"0". 

Beta-orsellic  Acid. 

C«ffK)"  =s  C»H^^O*;  more  correctly  C»«H?'0',C»HW? 
Stenhouse.    Pha.  Trans.  1848,  69;  Ann.  Pharm.  68,  66. 

Occurs  in  Roccella  tinctoria  from  the  Cape  of  Good  Hope,  and  is 
extracted  therefrom,  but  together  with  roccellinin,  in  the  same  manner 
as  lecanoric  acid  from  the  Eoccella  tinctoria  of  South  America  (xii. 
377,  3).  The  precipitate  thrown  down  from  the  lime-extract  by  hydro- 
cloric  acid  is  a  mixture  of  beta-orsellic  acid  and  roccellinin ;  on  ex- 
hausting it  repeatedly  with  water,  the  roccellinin  remains  undis- 
solved, while  the  beta-orsellic  acid  crystallises  from  the  filtrate. 

The  acid  resembles  lecanoric  acid,  and  reacts  Uke  that  acid  with 
chloride  of  Hme,  and  with  ammonia^  baryta  and  Ume. — At  100°  it  con- 
tains, on  the  avarage,  60-14  p.  c.  C,  6*16  H.,  and  34*70  0,  and  has, 
therefore,  in  the  free  state,  exactly  the  same  composition  as  lecanoric 
acid  (xii.  378) ;  its  baryta-salt  has  also  the  coniposition  of  lecanorate 
of  baryta  (49-46  p.  o.  C,  412  H.,  18-52  BaO).  The  acid  further  re- 
sembles lecanoric  acid  in  yielding  orsellate  of  ethyl  (xii.  373) 
when  boiled  with  alcohol;  but  it  forms  a  black  precipitate  with 
neutral  acetate  of  lead,  whereas  lecanoric  acid  is  not  precipitated  by 

that  salt.  — ^  Stenhouse  assigns  to  beta-orsellic  acid  the  formula  C^H'^O^' 
Strecker's  formula  C^H**0^*  (Ann.  Pharm,  68,  110)  contains  1  at.  hjdrogen  less;  he 
regards  roccellinin  as  a  product  of  the  decomposition  of  beta-orsellic  acid,  formed, 
simultaneously  with  orsellio  acid,  according  to  the  equation,  C^H'*0**  a=  C*'H*0®  + 
C»HK>7.  On  the  other  hand,  Schunck  {Phil,  Mag.  J.  83,  256)  and  Gerhardt 
{Compt,  chim.  1149, 127 ;  TraitS  3,  797)  regard  beta-orsellic  acid  as  identical  with 
lecanoric  add,  which  view  maj,  till  further  investigation,  be  regarded  as  the  most 
probable  (Kr.). 

Oyrophoric  Acid. 

t  C^H^H)"  =  C"H'O^C"H'0^ 

Stenhouse.    Phil.  Trans.  1849,  393 ;  Ann.  Pharm.  70,  218. 

Obtained  from  the  Oyrophora  pustulata  and  Lecanora  tartarea  of 
Norway,  in  the  same  manner  as  lecanoric  acid  from  Eoccella  tinctoria 

(xu,  377,  3). 

Small,  soft,  colourless  crystals,  destitute  of  taste  and  smell.  Does 
not  redden  litmus;  the  solutions  acquire  an  alkaline  reaction  on 
addition  of  mere  traces  of  potash  or  ammonia. 
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32  0 

a. 

..  60-37 

4-40 

..  35-23 

34  0  

...  61-44  ....  60-81 

Stechouse. 

....  6116  .... 
5-20  .... 

....   Ov'^^    .... 

6112 

14  H 

16  H  

4-82  ....   4-90 

600 

14  0 

14  0  

...  33-74  ....  34-29 

33  88 

C^^"0" 10000         C«Hi«0" ICOOO  ....  10000  ....  10000  ....  10000 

a  18  the  fonnulA  of  lecanoric  acid  j  J,  that  of  evemic  acid.  Gterhardt  {Trait^ 
3,  808)  regarded  gyrophoric  ajs  identical  with  one  or  the  other  of  these  acids. 
Stenhouse  regards  it  as  a  peculiar  acid,  and  assigns  to  it  the  formula  O^H*^^^. 

By  boiling  with  potash  or  batyta-water,  it  is  converted  into  a  car- 
bonate and  orcin ;  but  when  boiled  with  a  very  small  quantity  of  potash- 
ley,  it  yields  an  intermediate  acid,  which  is  distinctly  soiu*,  soluble  in 
water,  and  crystallises  differently  from  gyrophoric  acid. 

Gyrophoric  acid  is  reddened  by  chloride  of  limey  the  red  colour  not 
disappearing  so  quickly  as  in  the  case  of  lecanoric  acid.  —  When 
exposed  to  the  air,  in  contact  with  excess  of  ammonia^  it  is  slowly  con- 
verted into  a  purple  colouring  matter.  —  Gyrophoric  acid  boiled  for 
several  hours  with  strong  alcohol^  yields,  together  with  small  quantities 
of  orcin  and  resin,  an  ethylic  ether  resembling  orscUate  of  ethyl  (xii. 
373)  in  properties  and  composition  (mean.  61-32  p.  c.  C,  6-26  H.,  and  32-43  O). 
With  wood'Spirity  the  corresponding  methylic  ether  is  obtained. 

Gyrophoric  acid  is  nearly  insoluble  in  watery  even  at  the  boiling 
heat.  —  It  is  also  nearly  insoluble  in  excess  of  cold  aqueous  ammonia; 
from  the  alcoholic  solution  it  is  precipitated  by  ammonia,  without 
taking  up  any  portion  of  that  alkali.  —  It  dissolves  readily  in  excess 
of  baryta-watery  and  is  precipitated  by  acids  without  alteration.  By 
passing  carbonic  acid  into  the  solution,  and  boiling  the  precipitate  with 
alcohol  (as  in  the  case  of  lecanorate  of  baryta,  xii.  379),  a  baryta-salt  is  obtained 

in  small  crystals,  insoluble  in  cold  alcohol ;  but  the  acid  separated 
therefrom  is  different  from  gyrophoric  acid  in  composition  and  in  solu- 
bility. 

AlcohoUc  gyrophoric  acid  does  not  precipitate  an  alcoholic  solution 
of  neutral  acetate  of  lead;  with  the  basic  acetate  it  forms  a  precipitate 
of  variable  composition. 

The  acid  dissolves  with  diflSculty  in  ether;  in  boiling  alcohol  also  it 
is  much  less  soluble  than  lecanoric  acid. 


Appendix  to  Beta-orsellic  and  Gyrophoric  Acids. 

1.  Boccellinin. 

Stenhouse.     Phil  Tram.  1848,  71 ;  Ann.  Pharm.  68,  69. 

Occurs,  together  with  beta-orseUic  acid,  in  Hoccella  tinctoria  from,  the 
Cape. 

The  extract  of  the  lichen  prepared  with  lime-water,  deposits,  on 
addition  of  hydrochloric  acid,  a  mixture  of  beta-orseUic  acid  and 
roccellinin,  which,  after  washing  and  drying,  is  continuously  boiled  with 
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alcohol,  whereby  the  beta-orsellic  acid  is  converted  into  orsellate  of 
ethyl.  The  solution  is  evaporated  to  dryness ;  the  orsellic  ether  is 
extracted  from  the  residue  by  boiling  water ;  and  the  roccellinin  which 
remains  is  purified  by  recrystalUsation  from  a  large  quantity  of  strong 
alcohol. 

Fine  capillary  crystals,  having  a  silky  lustre. 

Stenhouse. 
mean, 

86  C  216    62-79    62-58 

16  H 16    4-65     4-82 

14  O 112    32-56     82-60 

C^H"0"  844    100-00     10000 

So  according  to  Strecker  (An».  JPharm,  68,  110)  who  regards  Toccellimn  as  a 
product  of  the  decompoBition  of  beta-orsellio  acid.  StenhouBe  giyes  the  foimula 
0»H»70«*  (see  page  295). 

Roccellinin  treated  with  solution  of  chloride  of  lime  acquires  a  per- 
manent greenish  yellow  colour.  —  When  suspended  in  water  through 
which  chlorine  gas  is  passed,  it  becomes  yellowish  without  taking  up 
chlorine  or  undergoing  any  further  alteration.  —  When  boiled  with 
potash  or  baryta-water,  it  does  not  suffer  decomposition,  or  yield  car- 
bonate of  baryta.  —  Hot  nitric  acid  decomposes  it,  with  formation  of 
oxalic  acid. 

Roccellinin  does  not  dissolve  in  watery  either  cold  or  hot.  —  It  dis- 
solves easily  in  aqueous  ammonia,  and  remains  free  from  ammonia 
when  the  solution  is  evaporated.  It  dissolves  in  potash  and  soda-ley. 
When  boiled  with  carbonate  of  baryta,  it  forms  a  crystallisable  salt, 
differiug  in  composition  according  to  the  concentration  of  the  solution. 
It  does  not  precipitate  neutral  or  basic  acetate  of  lead,  or  ammoniacal 
nitrate  of  silver. 

It  dissolves  very  sparingly  in  cold  alcohol  and  ether,  requiring  also  a 
large  quantity  of  boiling  alcohol  to  dissolve  it.  It  does  not  form  an 
ether  when  boiled  with  alcohol  saturated  with  hydrochloric  add  gas. 


2.  Ceratophyllin. 

0.  Hessb.    Ann.  Pharm.  119,  365. 

Occurs^  togetherwith  phjsodin  (xr,  67)  ia  Parmdia  physodet.    Already  described 
in  the  Addenda  to  toI.  xy  (p.  534). 

3.  Variolarin. 

RoBiQiuET.    Ann.  Chdm.  Fhys.  42,  236. 

Occurrence.    In  Variolaria  dealbata* 

When  the  lichen  is  exhausted  with  boiling  alcohol,  as  described 
under  orcin  (xli.,  358, 1),  the  extract  freed  from  orcin  by  water,  and  then 
treated  with  ether,  and  the  ethereal  solution  evaporated,  a  crystalline 
residue  is  left,  which  may  be  freed  from  soft  resin  by  cold  alcohol,  and 
dissolved  in  boiling    alcohoL     The  alcoholic  solution,  as  it  coolsi 
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deposits  loDg  needles  of  variolarin.  — This  substance  melts  at  a  mode- 
rate heat  to  a  resin,  which  solidifies  in  a  lamino-crystalline  mass. 
When  strongly  heated,  it  boils  and  gives  ofiE  a  strong-smelling  volatile 
oil,  after  which  a  portion  sublimes  in  white  needles. 

Variolarin  is  not  coloured  either  by  alkalis  or  by  acids.    It  disBolves 
readily  in  alcohol  and  in  ether. 


Appendix  to  vol.  xiii.  p.  325. 

Farellic  Acid. 

C"ffO»  =  C»H«0*,0*. 

Ed.  Schunck.    Ann.  Pharm.  54,  257,  and  274. — Preliminary  Notice, 
Ann.  Pharm.  41,  161. 

Parellin.  Sometimes  obtained  in  the  preparation  of  lecanoric  acid 
(xii.,  877)  from  Lecanora  Parella. 

From  the  mixture  of  lecanoric  and  parellic  acids  obtained  according 
to  xii.  377,  baryta-water  precipitates  insoluble  parellate  of  baryta, 
from  which  the  parellic  acid  may  be  separated  by  decomposition  with 
hydrochloric  acid.  The  acid  is  purified  by  washing  with  water  and 
recrystallisation  from  alcohol.  When  the  Uchen  is  exhausted  with 
boiling  alcohol,  the  lecanoric  acid  taken  up  thereby  may  be  converted 
by  prolonged  boiling  of  the  solution  into  orsellic  ether  (xii,  373),  and 
on  evaporating  to  dryness  and  extracting  the  ether  from  the  residue 
with  boiling  water,  parellic  acid  remains  undissolved. 

Properties.  The  hydrated  crystallised  acid  is  rendered  anhydrous 
by  heating  to  100°.  —  Tastes  bitter  when  chewed,  or  in  alcoholic  solu- 
tion.   The  alcoholic  solution  reddens  Utmus. 


18  0 

Dried. 
108    .... 

60-67    ... 

....       o'ot     ... 
....     So*9d 

Schimok. 
69-85    61-00 

6  H    

••••t»«*              V          »••• 

8-37    3-42 

8  0 

•  •••••••        04       •••• 

36-78    86-68 

0WH«O8   

178    .... 

....  10000     .... 

10000    10000 

The  aboTO  is  Gerhardt's  formula  {Traiti,  3,  804)  ;  Schunok's  formula  is  O^H^O 
—  According  to  G-erhardt,  parellic  acid  is  probably  a  deoompoeition-product  of 
lecanoric  add,  produced,  together  with  ordn,  according  to  the  equation,  CFH^H)'^  a 
C»«H«0«  +  0"H«0*  +  2H0. 

Decompositions.  1.  When  heated  in  a  tube,  it  melts  and  yields  an 
oily  distillate,  in  which  a  formation  of  needles  takes  place ;  the  dis- 
tillate often  forms  a  crystalline  solid  on  cooling. — 2.  Heated  on 
platinum  foil,  it  melts,  swells  up,  becomes  brown,  and  bums  without 
leaving  a  residue.  —  3.  Slowlv  decomposed  by  boiling  with  water ;  the 
yellow  solution  leaves  a  yellow,  amorphous,  bitter  substance  when 
evaporated.  —  4.  When  heated  with  nitric  acid,  it  evolves  red  vapours, 
and  is  converted  into  oxalic  acid.  —  5.  An  ammoniacal  solution  of 
parellic  acid  is  coloured  yellow  by  boiling,  becomes  brown  in  the  air, 
and  leaves,  on  eyaporation,  a  brown,  add  varnish,  from  an  aqueous 
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Boliition  of  which,  a  brown  or  grey  precipitate  is  thrown  down  by 
neutral  acetate  of  lead,  sesquicbloride  of  iron,  and  Bulphuric  acid.  — 
6.  Decomposed  by  boiling'  with  excess  of  caustic  potash^  and  with  lxme~ 
or  baryta-water.  When  baryta- water  is  used,  the  baryta-salt  thrown 
down  at  first  is  dissolved  by  boiling,  without  being  again  precipitated 
on  cooling ;  acids  do  not  then  throw  down  parellic  acid,  or  only  traces 
of  it,  but  separate,  after  some  hours,  small  shining  crystals,  which 
melt  in  boihng  water,  afterwards  dissolve,  and  do  not  again  crystalhse. 
These  crystals  are  obtained  again  by  evaporation  of  their  easily  formed 
solution  in  cold  alcohol ;  their  solution  in  baryta- water  yields  carbonate 
of  baryta  when  boiled.  —  If  the  boiling  be  continued  after  the  acid  has 
been  dissolved  in  baryta- water,  the  solution  acquires  a  yellow  colour, 
and  throws  down  carbonate  of  baryta,  whereupon,  after  separation  of  the 
baryta,  no  crystals  are  formed,  but  a  brown  bitter  extract  is  obtained. 
—  7.  Terchloride  of  gold  is  not  altered  by  aqueous  parellic  acid,  and 
on  boiling  with  an  alkaline  solution  of  the  acid,  it  is  more  slowly 
reduced  than  by  lecauoric  acid. 

Comhinations.  —  With  Water.  —  A.  Needles.  Schunck^e  Mono-hydrated 
Parellic  acid.  A  boiling  saturated  alcoholic  solution  of  parellic  acid 
deposits  on  cooling,  or  on  quick  evaporation,  long  needles  which  lose 

1  at.  water  at  100°  (according  to  Schunck's  fonntila  C^BJO^.) 

Schunck. 
Needles,  mean, 

18  0  108    57-76    57-74 

7  H 7    3-74    3-80 

9  O  72     88-51     38-46 

Ci8H70» 187    10000    10000 

B.  Heavy  Crystals, — Schunk's  bi-hydrated  parellic  acid.  More  dilute  alco- 
holic solutions  of  the  acids  throw  down,  on  cooling  or  slow  evapo- 
ration, small,  short,  regular  crystals,  highly  lustrous  and  having  a 
high  specific  gravity.  They  lose  6*51  p.  c.  water  at  100°  (1 2  at.  HO 
=  9*18  p.  c.)  and  become  opaque. 

Schunck. 
Air-dried,  mean, 

18  0 108    5510    55-94 

8H 8 408     3-99 

10  O 80    40-82    4007 

C"H«0«  +  2aq....  196     10000    10000 

C.  Aqueous  solution. — The  acid  dissolves  with  difficulty  in  hot  water, 
and  separates  therefrom  almost  entirely  on  cooUng,  in  light  flakes. 

Parellic  acid  expels  carbonic  add  from  the  carbonates  of  the 
alkaUs. — It  dissolves  less  easily  in  aqueous  ammonia  than  in  potash, 
and  is  left  free  from  ammonia  on  evaparation. 

In  solution  of  caustic  potash  it  swells  up  to  a  white  jelly  which 
gradually  dissolves.  It  is  precipitated  from  the  solution  (not  previously 
boiled;  see  above)  by  acids,  in  the  form  of  a  thick  jelly.  Forms  witn  harytor- 
water  a  white,  insoluble  salt.  The  same  salt  is  precipitated  in  small 
cystalline  needles  on  mixing  an  ammoniacal  solution  of  the  acid  with 
cnloride  of  barium. 

Lead-salt.    Alcoholic  neutral  acetate  of  lead  throws  down,  from  an 
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alcoholic  solution  of  the  acid,  white  iSakes  which  contain  37*34  p.  c 
C,  2-73  H.,  25*76  0.,  and  34-17  PbO. 

The  alcoholic  acid  does  not  precipitate  nitrate  of  silver;  the  yellow 
precipitate  appearing  on  addition  of  ammonia,  is  reduced  by  boiling. 

Parellic  acid  dissolves  in  boiling  acetic  acid  more  freely  than  in 
water.  It  dissolves  in  alcohol,  and  is  precipitated  from  the  solutiozi 
by  water  as  a  jelly.    Soluble  also  in  ether. 


Primary  Nucleus  C"H* ;  Oxyazo-nucleua  C*NH"0*. 

Cocame. 

C«NH"0»  =  C»NH"0«,H». 

Alb.  Niemakk.  Inaugural- Disaei^taiion  iiber  eine  neue  Base  in  den 
Cocabldttem.  Gottiugen  1860 ;  Fharm.  Viertelj.  9,  489 ;  N.  Br.  Arch. 
103,  129  and  291;  abstr.  Chem.  Centr.  1860,  855;  Preliminary 
Notice:  Ann.  Phatin.  114,  213;  J.  pr,  Chem.  81,  129;  N.  Ann. 
Chim.  Phys.  59,  479 ;  Rep.  Chim.  pure  2,  373. 

WoHLER  &  LossEN.  Ann.  Pharm.  121,  372 ;  abstr.  Bep  Chim.  pure 
4,  367. 

W.  LossBN.     Inaugural-Dissertation  uber  das  Cocatn.   Qottingen,  1862. 

Discovered  by  Niemann  in  the  leaves  of  Erythroxylon  Coca  (Randhuch, 
Till.  Phytochem.  26)  after  Wackenroder  (N,  Br.  Arch.  75,  23),  Johnston 
(Chem.  Gaz.  1853,  438),  Gaedcke  {N.  Br.  Arch,  82,  141)  and  Maclagan 
{N.  J.  Pharm.  29,  102)  had  unsuccessfully  endeavoured  to  isolate  the 
active  principle  of  the  leaves.  Gaedcke  designated  the  crystals  ob- 
tained by  dry  distillation  of  the  extract  of  coca-leaves,  as  erythroxyUne, 
and  found  that  they  resembled  cafEeine  in  their  behavour  towards  nitric 
acid  and  ammonia. 

Preparation.    Coca-leaves   are  exhausted  with  rain-water  at  the 
temperature  of  60°  to  80°  ;  the  united  extracts  are  precipitated  with 
neutral  acetate  of  lead  and  filtered  ;   the  filtrate  is  precipitated  with  a 
saturated  aqueous  solution  of  sulphate  of  soda,  again  filtered  and  con- 
centrated ;  and  the  concentrated  Uquid,  after  being  rendered  sUghtly 
alkaline   with    carbonate   of  soda,    is    shaken  4  or    6    times  with 
fresh  portions  of  ether.    The  greater  part  of  the  ether  is  distilled 
off ;  the  residue  allowed  to  evaporate  spontaneously ;  and  the  impure 
cocaine  remaining  behind  is  freed  from  a  part  of  the  colouring  matter 
by  trituration  with  cold  water, — after  which  a  solution  in  hydro- 
chloric acid  is  placed,  in  a  thin  layer,  in  a  Graham's  dialyser  of  parch- 
ment-paper, when,  on  thrice  renewing  the  water  in  the  outer  vessel, 
most  of  the  cocaine  diffuses  in  three  days,  while  a  large  quantity  of 
colouring  matter  is  left  in  the  inner  vessel.     The  cocaine  is  again 
separated  from  the  solution,  dissolved  in  alcohol,  acidified  with  acetic 
acid,  and  left  to  evaporate,  either  spontaneously  or  over  oil  of  vitroL 
Cocaine  free  from  acetic  acid  remains  behind,  and  is  extracted  from 
the  residue  by  ether,  whilst  foreign  substances  in  combination  with 
acetic  acid  are  left  undissolved  in  the  form  of  greasy  drops  (Lessen). 


cocMne.  301 

2.  Chopped  coca-leaves  are  digested  for  4  days  at  a  temperature  of 
40°  in  alcohol  of  85  p.  c.  with  which  -yV*^  ^^  ^^  ^^  vitrol  is  mixed. 
The  leaves  are  pressed,  and  the  press-cake  is  moistened  with  alcohol 
and  again  pressed.  The  filtered  extracts  are  shaken  with  excess  of 
thin  milk  of  lime,  and  after  24  hours,  filtered  and  neutralised  with 
dilute  sulphuric  acid.  After  distilling  off  most  of  the  alcohol,  the  re- 
sidue is  evaporated  to  a  syrup,  or  until  the  alcohol  is  all  driven  off,  and 
poured  into  20  times  its  bulk  of  water.  The  black-green  resin  hereby 
thrown  down  is  removed  by  pouring  off  and  filtering  the  liquid,  which 
is  then  rendered  alkaline  with  carbonate  of  soda,  and  shaken  with 
ether  so  long  as  anything  is  taken  up.  By  distillation  and  spon- 
taneous evaporation  of  the  ether,  impure  cocaine  is  left  behind,  and  is 
then  dissolved  in  ether  and  shaken  with  water  containing  sulphuric 
acid.  The  ether,  holding  the  greater  part  of  the  colouring  matter  in 
solution  is  removed,  and  the  subjacent  solution  of  sulphate  of  cocaine  is 
precipitated  with  carbonate  of  soda.  The  precipitate  is  collected  and 
purified  by  triturating  it  with  a  little  strong  alcohol,  which  first  dis- 
solves the  colouring  matter ;  it  is  then  washed  and  recrystallised  from 
alcohol  (Niemann).  The  yield  of  impure  cocaine  amounts  to  ^  p.  c. 
of  the  leaves. 

Properties.  Cocaine  is  obtained  from  an  alcoholic  solution  to  which 
water  has  been  added  (when  pure  also  from  ether-alcohol :  Lossen),  in 
large,  colourless,  transparent  prisms  belonging  to  the  oblique  pris- 
matic system,  and  hemimorphous.  Dominant  form  a  horizontal  prism 
formed  of  the  faces  t,  t,  /.  (Fig.  97),  terminated  on  the  right  by  a 
hemidome  /*  (to  the  front  below  and  back  above),  on  the  left  by  a 
hemidome  a  (Fig  99)  derived  from  another  octahedron,  t:  i  =  106° 
15';  t:f  (behind)  =  60°  1';  t:  k  =  114°  18';  «:  a  =  34°  30'. 
Cleavable  parallel  to  A  (v.  Fritzsch). 

Cocaine  melts  at  98°,  and  solidifies,  on  cooling,  to  a  transparent, 
amorphous  mass,  which,  after  a  while,  becomes  white  and  crystalline. 
When  cautiously  heated,  a  small  portion  appears  to  sublime.  —-  Taste 
bitter  and  benumbing,  afterwards  cooling.  Reaction  alkaline  (Niemann, 
Lossen). 

CryataU,  Niemann. 

82  C 192    66-44  66*8  66*8 

N 14    4-84  6-4  

19  H 19    6-57  71  7*6 

8  0 64    2216  20-7  


OBNH^«0»    289     10000     100*0 


Niemann  and  Ijossen  gire  for  cocaine  the  fonnula  0*^NH*C)*;  for  ecgonine 
LoBsen  adopts  the  formula  C**NH^*0*.  Now  since  both  formula}  contain  an  uneven 
number  of  nitrogen-  +  hydrogen-atoms,  they  either  require  to  be  doubled  (as  in  the 
case  of  other  alkaloids),  or  the  bases  must  be  supposed  to  contain  an  atom  more  (so 
according  to  Limpricht,  Lehrbuchy  1,195),  or  an  atom  less  of  hydrogen,  a  question 
on  which  the  analyses  are  not  sufficiently  decisive.  Preference  is  here  given  to  the 
latter  view  (Kr.). 

Decompositions,  1 .  Cocaine  heated  above  its  melting  point  assumes 
a  darker  colour,  creeps  up  the  sides  of  the  tube,  evolves  ammoniacal 
vapours,  and  carbonises  (Niemann).  —  2.  When  heated  on  platinum 
foil,  it  takes  fire  and  hums  with  a  luminous  fiame  (Niemann).  —  3.  Dis- 
solves in  cold  oil  of  vitriol  without  coloration,  and  carbonises  when 


802         PRIMARY  NUCLEUS  0«H«;  OXYAZO- NUCLEUS  0««NH'70«. 

heated  (Niemann).  —  4.  Heated  to  100**  with  concentrated  hydrochloric 
acid,  especially  in  a  sealed  tube,  it  splits  up  into  benzoic  acid,  which 
separates  in  the  form  of  an  oil,  and  hydrochlorate  of  ecgonine  (Wohler 
&  Lessen) : 

C«NH»08  +  2H0  -  Ci<H«0*  +  C"NH>*0«. 

Very  weak  hydrochloric  acid,  boiled  for  several  hours  with  cocaine, 
emits  an  odour  of  benzoic  acid,  but  leaves  the  greater  part  unchanged ; 
stronger  hydrochloric  acid  effects  the  decomposition  over  the  water- 
bath  (Lessen). 

Combinations,  Coca'ine  dissolves  in  704  parts  of  water  at  12**,  and 
rather  more  freely  in  hot  water  (Niemann). 

It  dissolves  easily  in  dilute  acids,  forming  crystallisable  salts. 
Aqueous  caustic  ammonia  and  carbonate  of  ammonia  throw  down 
from  an  aqueous  solution  of  hydrochlorate  of  cocaine,  white  pre- 
cipitates readily  soluble  in  an  excess  of  the  precipitant.  Caustic 
potash  precipitates  cocaine,  but  a  large  excess  redissolves  it.  The 
precipitate  produced  by  carbonate  of  soda  becomes  crystalline  on 
standing  in  the  liquid,  and  does  not  dissolve  in  an  excess  of  the  pre- 
cipitant. Carbonates  and  phosphates  of  the  alkalis  do  not  precipitate 
the  solution.  Iodine-water  produces  a  scarlet-brown,  biniodide  of 
potassium  a  copious  brown-red  precipitate.  The  solution  is  not  altered 
by  tartar-emetic ;  it  is  rendered  slightly  turbid  by  sulphocyanide  of 
potassimn  (Niemann). 

Sulphate  of  Cocatne.  —  The  solution  obtained  by  neutralising  cocaine 
with  dilute  sulphuric  acid,  dries  up,  over  oil  of  vitriol,  to  a  colourless 
varnish,  in  which  colourless  prisms,  permanent  in  the  air,  are  formed 
on  standing  (Niemann,  Lessen). 

Hydrochlorate  of  Cocaine,  —  Cocaine  absorbs  hydrochloric  acid  gas, 
with  considerable  development  of  heat,  and  melts ;  1 00  parts  of  cocaine 
take  up  in  this  way  13 '5 7  parts  of  hydrochloric  acid  (calculation  for 
C«NH"0«  =  12-63  pts.  HCl).  The  amorphous  mass  becomes  white  and 
crystalline  on  standing.  It  dissolves  easily  in  water,  with  acid  reac- 
tion.—  From  a  solution  of  cocaine  in  dilute  hydrochloric  acid,  lung 
delicate  crystals  are  obtained,  which  are  permanent  in  the  air  and  veiy 
bitter  (Niemann).  An  alcoholic  solution  yields,  on  evaporation  over 
oil  of  vitriol,  perfectly  transparent,  short  prisms,  with  perpendicular 
end- faces  ;  they  scarcely  diminish  in  weight  at  120°  (Lessen). 

Loflsen. 

0«NH»0»  2890    88-78    

HCl  36-5     11-22     10-76 

C«NH»»08,HC1 325-5     10000    

Nitrate  of  Cocaine,  Amorphous  mass,  which  becomes  crystalline  by 
standing  ever  oil  of  vitriol,  and  deliquesces  again  in  the  air.  Cocaine 
is  not  decomposed  by  fuming  nitric  acid  (Niemann). 

Protochloride  of  tin  throws  down,  from  hydrochlorate  of  cocaine,  a 
dense,  white,  curdy  precipitate,  soluble  in  a  large  quantity  of  nitric  acid. 
Chloride  of  mercury  and  iodide  of  mercury  and  potassium  precipitate  a 
large  quantity  of  flakes  soluble  in  hydrochloric  acid  and  in  chloride  of 
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ammonium ;  those  produced  by  the  former  are  easily  soluble  also  in 
alcohol  (Niemann). 

Chhroplatinate  of  Cocaine.  —  Bichloride  of  platinum  produces,  with 
hydrochlorate  of  cocaine,  a  dirty  grey-yellow  (Niemann),  white-yellow 
flocculent  precipitate  (Lessen),  which  soon  becomes  crystalline,  and 
disappears  on  warming ;  it  is  slightly  soluble  in  hydrochloric  acid. 

Chloro-aurate  of  Cocaine.  —  Terchloride  of  gold  also  throws  down 
from  very  dilute  hydrochlorate  of  cocaine,  pale-yellow,  amorphous 
flakes,  which  crystallise  from  hot  water  or  alcohol  in  golden-yellow 
laminsB,  scales,  or  granules.  Contains,  after  drying  over  oil  of  vitriol, 
31'4  to  31-6  p.  c.  gold  (C»NH»08,Ha,Aua»  =  31*28  p.  c.  Au.).  Melts 
when  heated,  and  yields  a  large  sublimate  of  benzoic  acid  (Niemann). 

At  100",  or  over  oil  of  vitriol,  LoBsen. 

C»im»08a» 396-5     8007     

Pt 98-7     19-93     19*48 

C»IirHi»08,Ha,PtCl«    495*2     100*00    

Acetate  of  Cocaine.  A  solution  of  cocaine  in  alcoholic  acetic  acid, 
evaporated  over  oil  of  vitriol  or  in  the  air,  leaves  cocaine  free  from 
acetic  acid  (Lessen). 

Oxalate  of  Cocaine.  —  Mono-acid.  —  When  a  solution  of  cocaine  in 
strong  alcohol  is  nearly  neutralised  with  alcohohc  (dehydrated) 
oxalic  acid,  and  anhydrous  ether  is  added  thereto  until  considerable 
cloudiness  is  produced,  the  mixture  becomes  clear  after  standing  some 
time,  with  separation  of  very  fine  crystals  of  the  oxalate.  These 
are  washed  with  ether  and  dried  over  oil  of  vitriol.  —  They  do  not 
lose  weight  at  100°,  but  melt  at  a  somewhat  higher  temperature, 
after  which  benzoic  acid  is  separated  by  pouring  water  upon  them 
(Lossen). 

Lossen. 

0«NH»0» 289    76*26    

O^H^O® 90    23-75    2254 


C»NHi»0«,C*H«08    379    10000 


Picric  add  throws  down  from  hydrochlorate  of  cocaine  a  sulphur- 
yellow  precipitate,  which  soon  cakes  together  to  a  resin  (Niemann).  — 
Gallotannic  acid  produces,  after  addition  of  hydrochloric  acid,  abundant 
white  flakes,  which  becomes  resinous  on  standing.  —  Cocatannic  add 
does  not  precipitate  hydrochlorate  of  cocaine  (Niemann). 

Cocaine  dissolves  in  alcohol^  and  more  easily  in  ether  (Niemann). 


Appendix  to  vol.  xiii.  p.  383. 

Ecgonine. 
C»NH»"0«  =  C>"NH»0',n«t 

WoHLER  &  Lossen.    Ann.  Pharm.  121,  371. 
LosSEN.     Inaugural  dissertation. 

From  kyovoci  a  %h.ooi.^  Formation  (p.  302). 
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Cocaine  is  heated  to  100°  for  some  hours,  with  concentrated  hydro- 
chloric acid,  in  a  sealed  tube.  The  benzoic  acid  thereby  formed  is 
removed,  the  last  portions  by  shaking  with  ether,  and  the  solution  of 
hydrochlorate  of  ecgonine  is  freed  from  excess  of  hydrochloric  acid 
by  evaporation,  and  from  combined  acid  by  agitating  its  aqueous  solu- 
tion with  oxide  of  silver  and  filtering.  The  filtrate  is  then  evaporated, 
and  the  residue  freed  from  traces  of  oxide  of  silver  by  dissolving  it  in 
alcohol.  On  spontaneous  evaporation  of  the  solution,  a  thick  liquid 
remains,  which  solidifies  in  fine  needles. 

Colourless,  inodorous  needles,  having  a  bitter-sweet  taste.  Loses 
adhering  or  combined  water  slowly  at  100®. 


1ft   p 

at  120*. 
108    

7*57    .... 

...        o'Xl      .... 

....     25-94     ... 

LoflsexL. 
....     58'69 

N 

15  H 

6  0  

14 

15    

48     .... 

.... 

....      8-32 

Ci8NH«0« 

185    .... 

...  100-00    .... 

•  ••• 

Loflsen's  fonnula  contains  1  at.  hydrogen  more.    See  page  801. 

Ecgonine  is  very  easily  soluble  in  water.  —  The  hydrochlorate  forms 
delicate  needles,  rather  difficultly  soluble  in  cold  strong  alcohol. 

Chloroplatinate  of  Ecognine,  A  mixture  of  hydrochlorate  of  ecgt>- 
nine  with  chloride  of  platinum  and  strong  alcohol,  throws  down 
orange-red  prisms  which  may  be  waphed  with  alcohol. 

afl00^  losien. 

18  C    1080  27-60  27-91 

N  140  3-57  

16  H  160  409  4-41 

6  O   480  12.27  

Pt 98-7  25-23  2480 

3  a  106-5  27-24  


C»»NH»0«,HCl,PtCl» 391-2    10000 


Ecgonin  is  more  easily  soluble  in  dilute  than  in  absolute  alcohol;  it 
is  insoluble  in  ether. 


Appendix  to  CocdJlne, 

Hygrine. 

WoHLER  &  LossEK.     Ann.  Pharm.  121,  374. 
LossBN.     Dissertation. 

From  vypSg,  fluid.  —  An  Organic  base  occurring,  together  with  cocaine 
in  coca-leaves. 

In  preparing  cocaine  as  described  on  page  300,  if  to  the  slightly  alka- 
line liquid  from  which  the  cocaine  has  been  extracted  by  ether,  more 
carbonate  of  soda  is  added,  and  it  is  then  again  shaken  with  ether,  it 
yields  hygrine  and  a  neutral  oil  having  an  odour  of  tobacco.  These 
substances  remain  behind  when  the  ether  is  distilled ;  on  further  heat- 
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ing  the  residue  till  it  boils,  the  temperature  quickly  rises  to  above 
280°,  and  a  brown  alkaline  oil  distils  over,  while  a  black  resin  is  left 
behind.  —  When  the  distillate  is  maintained  at  a  temperature  of  140°, 
for  some  hours,  in  a  stream  of  hydrogen,  the  greater  part  passes  over 
of  a  yellow  colour  (a) ;  while  the  remainder  volatiUses  only  at  140° 
to  230°,  and  condenses  to  a  thick  brown  oil  (b).  Hygrine  is  contained 
in  both  portions ;  that  in  b,  however,  is  contaminated  with  a  neutral 
oil ;  that  in  a  with  an  easily  volatilised  substance.  To  remove  a  little 
ammonia  present,  a  is  converted  into  oxalate,  the  salt  dissolved  in 
absolute  alcohol,  the  solution  evaporated,  and  the  residue  mixed  with 
caustic  potash,  which  separates  the  hygrine  in  the  form  of  oil.  The 
alkaline  solution  is  heated  to  boiling  in  a  stream  of  hydrogen,  when  the 
hygrine,  dissolved  in  the  water,  passes  over  (by  adding  water  to  the  residue 
and  again  distilling  to  dryness,  a  further  quantity  may  be  obtained),  and  is  extracted 

from  the  distillate  by  ether :  on  again  distilling  the  ethereal  solution, 
the  hygrine  remains  behind.  —  The  neutral  oil  in  6  is  removed  by  dis- 
solving b  in  water  containing  hydrochloric  add,  shaking*  the  solution 
with  ether,  and  separating  the  ethereal  layer ;  after  which,  the  acid 
solution  is  supersaturated  with  caustic  soda,  and  the  hygrine  taken  up 
by  ether,  as  in  a  (Lessen). 

Properties  Thick,  pale-yellow  oil,  having  a  strong  alkaline  reac- 
tion, a  burning  taste,  and  an  odour  of  termethylamine.  It  produces 
white  clouds  with  the  volatile  acids.  —  Distils  very  slowly  with  vapour 
of  water.     It  does  not  appear  to  be  poisonous. 

Hygrine  does  not  dissolve  in  water  in  aU  proportions.  The  aqueous 
solution  forms  a  white  precipitate  with  protochloride  of  tin,  yellowish 
with  sulphate  of  iron,  light  blue  with  sulphate  of  copper ;  on  boil- 
ing the  solution,  the  copper  precipitate  becomes  granular,  but  not 
brown.  Hygiine  forms  white  precipitates  with  chloride  of  mercury 
and  nitrate  of  silver ;  the  silver  precipitate  quickly  turns  brown. 

Hygrine  combines  with  hydrochloric  acid^  forming  dehquescent 
crystals.  The  aqueous  hydrochlorate  forms  a  brown  flocculent  pre- 
cipitate with  biniadide  of  potasidumy  red- white  with  protochloride  of  tin, 
white  with  corrosive  sublimate,  partly  flocculent  and  partly  in  oily  drops. 
With  bichloride  of  platinum  it  forms  dirty  white-yellow  (or  red)  flakes, 
which  are  decomposed  by  heating  the  liquid,  and  do  not  appear  in 
very  dilute  solutions.  Picric  acid  throws  down  from  hydrochlorate  of 
hygrine  a  yellow  powder ;  gallotannic  acid,  a  white  precipitate. 

Hygrine  dissolves  in  alcohol  and  in  ether. 


Primary  Nucleus  CH"*, 

Linoleic  AdcL 

C»H«»0*  =  C»H«  0*. 

Pelouze  &  BouDET.    Ann.  Chim.  Phys.  69,  43. 
Laurent.     Ann.  Chim.  Phys.  65,  150  and  298. 
LiEBiG.     Ann.  Pharm.  33,  113. 
Saco.     Ann.  Pharm.  51,  214. 
ScHiJLEB.     An7i.  Pharm.  101,  252. 
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A.  0.  OcTDEKAHNg,  Juii.     Schokund.  Verkandd,  en  Onderzoek.,  2  DeeL 
1  Sink.  Onzerdoek.  184  (Rotterdam,  1858). 

Papawroleie  acid.      JVocken^iiure.  ^OcCUTS    in    linSCed-oil    (p.     308) 

(Schaler) ;  in  poppy-oil  (p.  312)  (Oudemanns),  and  perhaps  also  in  the 
other  drying  oils. 

Preparattan.  Linseed  oil  (or  poppy-oil)  is  saponified,  and  the  soap 
pnrified  by  repeated  salting  oat,  after  which  it  is  dissolved  in  a  large 
quantity  of  water,  and  thrown  down  by  an  excess  of  chloride  of 
caldom.  The  precipitated  lime-salt  is  washed,  pressed,  and  digested 
in  ether,  which  dissolves  ont  the  linoleate  of  lime,  and  leaves  the  salts 
of  the  solid  fatty  acids  undissolved.  The  ethereal  solution  is  decom- 
posed by  cold  hydrochloric  add,  whereby  the  linoleic  add  is  separated, 
and  remains  dissolved  in  the  ether ;  the  solution  is  drawn  off,  and  the 
ether  distilled  at  as  low  a  temperature  as  possible,  in  a  stream  of 
hydrogen.  There  then  remains  dark-yellow  linoleic  add,  which  is 
dissolved  in  alcohol,  and  precipitated  by  ammonia  and  chloride  of 
barium.  The  baryta-salt,  after  being  washed  and  pressed,  is  dis- 
solved in  ether,  and  the  warts  and  granules  gradually  formed  in  the 
solution,  are  repeatedly  crystallised  from  ether.  From  the  baryta- 
salt,  the  add  is  separated  by  agitating  with  ether  and  hydrochloric 
add,  pipetting  off  the  ethereal  layer  of  liquid,  and  distilling  off  the 
ether ;  it  is  dried  in  a  vacuum  over  oil  of  vitriol  and  a  mixture  of 
sulphate  of  iron  and  lime  (Schtiler).  A  similar  method  is  employed  by 
Oudemanns,  who,  however,  prefers  predpitating  the  linoleate  of  soda 
by  chloride  of  caldnm  in  a  strongly  ammoniacal  solution. — Sacc  digests 
linseed-oil  with  oxide  of  lead  and  water,  at  a  gentle  heat ;  exhausts  the 
pale-grey,  greasy  soap  with  ether,  which  leaves  margarate  (palmilate 
according  to  Schiiler)  and  a  little  basic  linoleate  of  lead  undissolved ; 
evaporates  the  ethereal  solution;  and  decomposes  the  residue  with 
hydrochloric  add.  The  acid  thus  obtained  is  washed  with  boiling  water, 
dissolved  in  ether,  and  recovered  by  evaporating  the  solution.  Or,  he 
decomposes  the  lead-salt  with  hydrosulphuric  add,  and  extracts  the 
linoleic  acid  with  ether. 

Properties.  Faint-yellow,  limpid  oil,  of  sp.  gr.  0*9206  at  14"*, 
having  a  high  refractive  power,  and  a  weak  acid  reaction.  Does  not 
solidify  at— 18°.  Tastes  mild  at  first,  afterwards  harsh  (Schuler). 
More  limpid  than  poppy-oil  (Oudemanns).  Bsoc'b  linoleic  acid  was  betireen 
pale  and  orange-yellow,  limpid,  inodorous,  and  partially  oxidised. 

Saoo.  Sohnler.    OademamiB. 

mean,  mean.  mean. 

82  0 192    ....    7619    ....    75-51  ....    7607    ....    7587 

28  H    28    ...    1111    ....    10-66  ....     1115    ....     11*44 

4  O    82     ....     12-70    ....     13-84  ....     1278     ....     1269 

C»H»0*  252    ....  100-00    ....  100-00    ....  10000    ....  10000 

Saoc  gave  the  formula  0^H»O«. 

Decompositions.  1,  On  standing  in  the  air  for  ten  weeks,  the  add 
absorbs  2  p.  c.  oxygen,  and  becomes  viscid  and  tough  (Schiiler).  It 
takes  up  more  oxygen  the  fresher  it  is,  and  thickens,  so  that  at  last  it 
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will  scarcely  flow,  but  remains  colourless,  and  does  not  evolve  car- 
bonic acid  (Oudemanns).  A  thin  layer  on  wood  exposed  to  the  air  forms 
a  varnish;  on  glass  it  merely  becomes  tough  (Schuler).  Linoleate 
of  potash  or  soda,  containing  an  excess  of  alkali,  exposed  in  the  finely 
divided  state  to  the  air,  absorbs  oxygen  greedily,  and  becomes  yellow 
and  dry  ;  it  then  dissolves  in  water  with  dark  brown-red  colour,  and 
deposits,  on  addition  of  hydrochloric  acid,  a  brown  greasy  resin, 
similar  to  that  produced  by  the  action  of  nitric  acid  (Sacc).  —  2.  By 
dry  distiWition^  products  are  formed,  different  from  those  yielded  by 
oleic  acid  (Laurent).  —  3.  With  nitric  acid,  the  acid  swells  up  con- 
siderably, and  yields  a  greasy  resin,  suberic  acid,  and  a  little  oxalic 
acid,  the  last  probably  derived  from  adhering  ether  (Sacc).  The  resin 
is  lemon-yellow,  but  becomes  dark  brown  after  repeated  melting  with 
water ;  it  has  an  aromatic  odour,  is  strongly  reddened  by  alkalis,  and 
still  contains  nitric  acid.  After  being  saponified  with  caustic  potash, 
again  separated  by  hydrochloric  acid,  washed,  and  dried  in  the  water- 
bath,  it  contains  65*10  p  c.  C,  9*20  H.,  and  25*70  0.  Concentrated 
nitric  acid  slowly  converts  it  into  stiberic  acid  (Sacc). — When  1  pt. 
linoleic  acid  is  heated  with  2  pts.  nitric  acid,  a  violent  reaction  ensues, 
with  production  of  a  deep-red,  thick,  tenacious  mass,  which,  after  a 
while,  again  becomes  limpid.  After  24  hours  the  whole  is  transformed 
into  a  semi-solid  mass,  containing  a  fatty  acid  which  melts  at  56° 

(probably  ak^ady  mixed  with  the  linoleic  aoid.  Kr.)?  suberic  acid,  and  a  large 
quantity  of  oxalic  acid,  (Bromeis,  Ann.  Pharm,  35,  100)*  —  Nitrous 
add  and  mercurmfs  nitrate  do  not  form  elaidic  acid  with  linoleic  acid 
(Pelouze  &  Boudet.    Laurent.   Schiiler.   Oudemanns). 

Combinations.     Insoluble  in  water, 

Linoleates.  —  The  mono-acid  salts  are  difficult  to  obtain  pure,  and 
generally  contain  too  small  a  proportion  of  base,  on  account  of  their 
easy  conversion  into  acid  salts  (Schiller;  Oudemanns).  They  are 
white,  for  the  most  part  uncrystallisable,  and  separate  from  their  hot 
solutions  in  flakes ;  by  spontaneous  evaporation  they  are  obtained  in 
the  form  of  a  jelly.  When  exposed  to  the  air,  they  become  coloured 
and  odorous.     They  are  soluble  in  alcohol  and  ether  (Oudemanns). 

Soda-salt.  —  When  the  acid  is  dissolved  in  caustic  soda,  salted  out 
with  chloride  of  sodium,  and  dried,  and  the  residue  is  freed  from 
chloride  of  sodium  by  dissolving  in  ether  and  evaporating  the  solution, 
an  acid  salt  is  obtained,  containing  7*5  p.  c.  soda,  and  corresponding 
to  the  formula  2(C»II"NaO*),C»H»0*  (Oudemanns),  (oalc.  -  7*75  p.  c. 
NaO). 

Baryta-salt.  —  The  salt  produced  by  chloride  of  barium,  with  the 
acid  to  which  a  large  excess  of  ammonia  has  been  added,  contains  a 
proportion  of  baryta  varying  from  12*04  to  24  p.  c.  (0«H«7BaO*  =  23-46 
p.  c.  BaO). — White ;  separates  from  alcohol,  on  cooling,  in  microscopic 
crystals,  and  from  ether,  by  spontaneous  evaporation,  in  more  distinct 
crystals.  Exposed  to  the  air,  or  when  kept,  and  also  on  boiling  with 
alcohol,  it  becomes  vellow  and  sticky.  Dissolves  very  easily  in  ether, 
less  easily  in  alcohol ;  insoluble  in  water  (Oudemanns). 

Lime-salt.  Resembles  the  baryta-salt.  It  was  only  once  obtained 
of  the  composition  following,  and  mostly  contained  a  smaller  pro- 
portion of  lime  (Oudemanns). 

X  2 
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82  C 102 7a«5 7(HH 

2/    JjL  «»«....»..^».»...^.h.— —     2ff      MM*.*.        99D     ..MMM     Xv 2X 

3  O 24 8-85    ICHKI 

CW) 28    10^34 9^2 

CFHFCwO*   271    KKHK)    lOOOO 

The  Zinc*  and  Magnesia-BolU  are  insolable  in  water.  —  The  Cvpric- 
$aU  is  blaish-green,  insolable  in  water,  and  nearly  so  in  aloohol 
(Oudemanns). 

Lead-salt.  —  The  acid  dissolyes  a  large  quantity  of  oxide  of  lead, 
and  forms  therewith  a  solid  plaster-like  mass ;  with  a  smaller  qaantity 
of  oxide  of  lead,  it  forms  a  thick  fluid  which,  on  exposure  to  the  air, 
remains  for  a  long  time  greasy,  and  of  the  consistence  of  ointment 
(Liebig).  The  etnereal  solution  of  the  lead-salt  becomes  resinieed 
during  evaporation,  and  throws  down  a  white  basic  salt,  upon  which 
an  acid,  red-brown,  jelly-like  salt  is  deposited ;  this  last  smells  like 
linseed-oil,  and  shows  a  varying  composition  on  analysis.  —  Exposed 
to  the  air  in  thin  layers  upon  wood,  linoleate  of  lead  does  not  form  a 
varnish,  but  strips  off  in  scales  (Sacc). 

Silver-salt,  Nitrate  of  silver  throws  down  from  the  soda-salt,  a 
white  precipitate,  which  soon  blackens  from  reduction  of  silver.  It 
dissolves  readily  in  aqueous  ammonia,  and,  on  evaporating  the  solution, 
a  portion  crystaUises  out ;  another  portion  is  decomposed  and  ookHUB 
the  liquid  black  (Oudemanns). 

The  acid  dissolves  easily  in  ether j  less  easily  in  akohoL 


Appendix  to  LinoUic  Acid. 

Drying  Oils. 

The  vegetable  oils  occurring  in  nature,  which,  when  exposed  to  the 
air  in  thin  layers,  dry  up  to  a  transparent^  resinous,  not  brittle  mass, 
are  also  in  their  other  characters  distinguished  in  many  ways  from  the 
non-drying  oils  containing  olein.  It  is  probable  that  they  contain,  as 
in  the  case  of  linseed-oil — the  one  most  accurately  investigated  in  this 
respect — on  the  one  hand,  a  glyceride  of  linoleic  add,  which,  if  isolated, 
would  form  the  hypothetical  dry  fat  (Trockenfeit)  of  the  older  chemists, 
and  on  the  other  baud,  palmitin  (together  with  stearin?),  by  the  vary- 
ing proportions  of  which  their  differences  are  determined.  In  an 
impure  state  they  contain  also  mucus,  gum,  and  albumin,  as  well  as  a 
yellow  colouring  principle  poBsessing  taste  and  smell. 

1.  Linseed  oil.  The  cold -pressed  oil  of  the  fresh  seeds  is  of  a  pale- 
yellow  colour,  and  without  disagreeable  taste.  The  commercial  oil  is 
dark-yellow,  and  has  a  sharp  penetrating  smell  and  taste.  Specific 
gravity  at  13*^=0  9347  (Schiller,  Schubler);  0-9337  (van  Kerchoff, 
Lieb.  Kopp.  Jahresber.  1859,  701) ;  other  statements  vary  between  0*928 
and  0-953.  Sp.  gr.  at  12''  =  0*9395 ;  at  25°  =  0*931 ;  at  50°  = 
0*9125 ;  at  94°  =  0*8815,  the  sp.  gr.  of  water  at  15°  being  1 
(Saussure).    Does  not  soldify  at  —  15    to  —  1 6°  (Gusserow),  nor  at 
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—  20^  (Brandis) ;  according  to  Schuler,  it  deposits  a  little  Holid  fat 
at  —  18°.  —  Contains,  on  an  average,  78*11  p.  c.  C,  10*96  H.,  and 
10'93  0.  (Sacc);the  cold-drawn  oil  contains,  on  an  average,  75*17  p.  c 
C,  10-98  H.,  and  13*85  0.,  corresponding  to  the  formula  C»H«0* 

(Lefort).     (See  Saussuie's  analysis,  Ann.  Chim.  Fhys.  13,  338). 

Contains  margarin  (palmitin,  according  to  Schuler ;  stearin,  accord- 
ing to  Unverdorben),  and  linoleic  acid  in  combination  with  glycerin 
(Sacc).  By  saponification,  it  yields  -^^^th  margarate,  and  ^^ths 
linoleate  of  lead  (Gusserow,  Kastn.  Arch.  19,  80). 

When  linseed  oil  is  exposed  to  sunshine  for  some  weeks,  in  contact 
with  an  aqueous  solution  of  an  equal  weight  of  sulphate  of  iron,  it 
becomes  limpid  and  colourless.  Exposed  to  the  air  in  thin  layers,  it 
dries  up  to  a  transparent,  resinous,  moderately  elastic  mass,  resembling 
caoutchouc ;  when  heated,  however,  it  does  not  melt,  but  carbonises 
and  bums  (Leucho,  Kastn,  Arch,  3,  107).  A  peculiar  fat  is  produ(*^d 
at  the  same  time,  together  with  a  crumbly  substance,  insoluble  in  ether, 
so  that  the  drying  process  seems  somewhat  to  resemble  the  decom- 
position of  axin  (see  below)  (Hoppe,  J,  pr,  Chem.  80,  117).  Mixed  with 
chalk  so  as  to  form  a  powder,  and  exposed  to  the  air  for  four  weeks,  it 
dries  up  completely ;  and  on  dissolving  out  the  carbonate  of  lime  with 
hydrochloric  acid,  and  exhausting  the  residue  with  ether,  a  white  mass 
of  the  consistence  of  tar  is  obtained,  which  behaves  like  oleic  acid 
altered  by  exposure  to  the  air.  There  remains  behind  resinous  lin- 
sced-oil  in  the  form  of  a  yellowish  conglomerate  mass,  which  is 
insoluble  in  alcohol,  ether,  volatile  and  fixed  oils,  is  converted  by 
alcoholic  hydrochloric  acid  into  a  tarry  substance,  and  dissolves  in 
caustic  potash  (Unverdorben,  Schw.  17,  245). 

Impure  oil,  containing  mucus  or  albumin,  becomes  rancid  in  the 
air,  more  quickly  in  sunshine,  and  has  then  a  repulsive  odour  and  taste, 

a  dark  colour,  and  acid  reaction. — Concerning  the  formation  of  oxonised 
oxygen  in  the  oxidation  of  linseed-oil,  see  Schdnbein  {J.  pr.  Chem.  74,  338). — 
When  the  oil  is  boiled  for  some  time,  till  it  loses  about  J  of  its  weight, 
it  becomes  thicker,  tenacious,  and  viscid,  and  dries  up  still  more  readily 
than  in  the  fresh  state,  to  a  tough,  turpentine-like  mass,  scarcely  soluble 
in  oils :  Printers^  varnish. 

Linseed-oil  (nut-  or  poppy-oil),  heated  to  about  320° — 375°,  takes 
fire  and  burns  quietly,  without  further  heating  from  without,  till  tar  or 
charcoal  remains.  If  the  burning  be  interrupted  by  closing  the  vessel, 
there  remains  a  brown,  turpentine- like  body  called  Bird-lime,  When 
this  substance  is  boiled  continuously  with  water  containing  nitric  acid 
(water  beiag  added  so  as  to  prevent  the  too  violent  action  of  the  acid), 
an  odour  of  acrolein  is  constantly  evolved,  and  the  bird-lime  becomes 
solid,  of  the  consistence  of  plaster,  resembles  India-rubber,  and  no 
longer  sticks  to  the  fingers.  It  is  then  not  completely  fusible,  dissolves 
to  an  emulsion  in  bisulphide  of  carbon,  shrinks  when  boiled  with  con- 
centrated caustic  potash,  dissolves  only  on  addition  of  water,  and  is 
again  precipitated  from  the  solution  by  acids.  This  substance  is 
soluble  in  alcoholic  potash  and  precipitable  by  acids ;  it  swells  in  ether 
free  from  alcohol,  and  partly  dissolves  in  a  larger  quantity  of  ether ; 
alcohol  precipitates  it  from  the  solution.  In  rock-oil  it  swells  without 
dissolving ;  also  in  a  little  oil  of  turpentine,  but  dissolves  completely 
in  a  larger  quantity,  and  remains  unaltered  on  evaporation.  Linseed- 
sind  nut-oils  yield  8  or  10  times  as  much  of  this  caoutchouc-like  sub- 
stance as  poppy-oil  (Jonas,  N.  Br.  Arch,  46, 159  ;  J.  pr,  Chem,  37,  381).. 
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Submitted  to  dry  distillationy  linseed-oil  gives  off,  without  boiling, 
white  vapours,  which  condense  to  a  colourless  oil  having  an  odour  of 
bread ;  on  the  disappearance  of  these  vapours,  it  begins  to  boil, 
expands,  and  yields  a  distillate  of  brown  empyreumatic  products,  until 
a  mass  resembling  jelly  and  caoutchouc  remains  behind  (Sacc.). — It 
yields  by  diy  distillation  the  same  products  as  poppy-oil,  but  less  mar- 

garic  acid  (Bussy  &  Lecanu).  See  also  vii.  242.  Heas's  supposed  aldehyde, 
obtained  by  the  dry  distiUation  of  linseed  oil,  is  acrolein  (Bedtenl»cher,  Ann.  Phamt, 

47, 114).  Sulphur  dissolves  in  hot  linseed-oU  with  red  colour,  partially 
crystallising  on  cooUng ;  on  longer  heating,  tbe  oil  takes  up,  with 
evolution  of  hydrosulphuric  acid,  :^th  its  weight  of  sidphur,  and  forms 
therewith  a  brown  viscid  mass :  fatty  balsam  of  sulphur.  See  Badig, 
Honfc  &  Ulex    (N.  Br.  Arch.  2,    15)  ;    also   Beinsch.   (/.  pr.    Chem.   13,   136). 

On  distilling  linseed-oil  with  sulphur,  a  large  quantity  of  hydro- 
sulphuric  acid  is  evolved,  and  odmyl  (x,  97)  is  obtained,  besides  other 
products  (Anderson).  Linseed-oil  dissolves  selenium  (BerzeUus) ;  it 
dissolves  nearly  -Jy  arsenious  acidy  whereby  it  is  rendered  heavier,  pre- 
cipitable  by  oil  of  vitriol  and  hydrochloric  acid,  and  coagulable  by 
alkalis  (W,  Henry,  Schw.  J.  2,  636).  —  Phosphorus  becomes  scarlet-red 
by  boiling  with  linseed-oil  (Reinsch.  J.  pr,  Chem,  14,  257).  Heated 
with  ^  itd  weight  of  phosphorus  to  75°,  the  oil  becomes  brown-black, 
and  after  coohng  is  leathery  and  insoluble  in  linseed-oil ;  \  phosphorus 
forms  a  thin  tar,  which  mixes  with  drying  oils  (Jonas,  N,  Br,  Arch^ 
70,  139).  —  When  linseed-oil  is  heated  with  \  iodine,  there  pass  over, 
first  iodine,  then  an  empyreuDiatic  oil  coloured  brown  by  iodine ;  after- 
wards white  vapours  of  hydriodic  acid  are  evolved,  followed  by  a  thick 
yellowish  oil,  and  at  last  charcoal  containing  iodine  remains  (Reinsch. 
/.  pr,  0iem.  14,  263).  —  Brominated  linseed-oil  is  brown  (see  below), 
smells  like  linseed-oil  when  heated,  has  asp.  gi\  of  1*349  at  14*5®,  and 
contains  40*77  p.  c.  bromine,  corresponding  to  the  formula  C*Br*H*'0*. 
Chlorinated  linseed-oil  is  a  dark-yellow,  thick  fluid,  of  sp.  gr.  1*088  at  6*5°, 
and  contains  22-62  p.  c,  chlorine  (0*CPH*H)*)  (Lefort,  N,  J.  Pharm.  23, 
343).  —  On  mixing  from  15  to  25  parts  chloride  of  sulphur  wiih  100  parts 
linseed-oil,  caoutchouc-like  products  are  obtained,  which  are  the  harder 
the  more  chloride  of  sulphur  they  contain,  and  are  not  attacked  by 
moderately  dilute  acids  and  aqueous  alkalis,  but  are  ultimately  saponi- 
fied by  concentrated  alkalis.  They  become  brown  at  120°,  and  blacken 
and  melt  at  a  higher  temperature.  The  addition  of  5  p.  c.  chloride  of 
sulphur  thickens  liuseed'Oil,  but  does  not  cause  it  to  harden ;  the  product 
stiU  exhibits  to  solvents  the  same  relations  as  the  fatty  oils.  When 
TO  a  solution  of  1  part  linseed-oil  in  30  or  40  parts  bisulphide  of  car- 
bon, a  quantity  of  chloride  of  sulphur  is  added  equal  to  ^th  the 
weight  of  the  oil,  the  mixture  remains  fluid  for  some  days,  and  dries 
up  to  a  varnish  on  wood  (Perra,  Compt,  rend.  47,  878.  —  See  also  CompU 
rend,  47, 972).  —  With  4-  its  volume  of  syrupy  phosphoric  acidy  linseed-oil 
becomes  brownish-yellow  or  green  (Calvert).  —  Cold  oil  of  vitriol 
colours  it  yellowish-brown  (Gaultier  de  Claubry),  dark  red-brown 
(Ileidenreidb  von  KerckhofP) ;  it  coagulates  the  oil,  colours  it  purple- 
red,  violet,  and  black,  and  evolves  sulphurous  and  formic  acids ;  there 
remains  at  last  a  tough,  black,  ropy,  saponifiable  mass  (Sacc).  From 
this  last,  water  and  alcohol  take  up  substances  which  precipitate 
gelatin :  Hatcheit's  artificial  tannin.  A  mixture  of  5  vol.  linseed- 
oil  with  1  vol.  sulphuric  acid  of  sp.  gr.  1*475  to  1*635  shaken 
vigorously,  becomes  green  in  15  minutes  (Calvert).     When  15  gr. 
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linseed-oQ  are  mixed  with  7i  gr.  salphiuic  add  oontaining  90  p.  c.  oil 
of  vitriol,  the  temperature  rises  to  75  "*  (Fehling  i>t7i^/.  129,  53). — 
Idnseed-oil  takes  fire  with  fuming  nitric  acid.  Linseed-,  hemp-,  and 
poppy-oils  take  fire  more  easily  than  nut-oil ;  with  dilute  nitric  acid  an 
addition  of  sulphuric  acid  is  necessary  (Rouelle).  A  vigorously  shaken 
mixture  of  linseed-oil  with  ^  its  volume  of  nitric  acid  of  sp.  gr.  1*18 
to  1*22,  becomes  yellow  in  5  minutes;  with  acid  of  sp.  gr.  1*33,  green 
to  brown ;  with  nitro^sulphuric  (equal  parts  of  oil  of  vitriol  and  nitric 
acid),  green  (Calvert,  PhU.  Mag.  [4]  7,  101 ;  J.  pr.  Chem.  61,  354).  — 
(See  also  Lescallier,  J.  Pharm.  13,  203V  Liuseed-oil  shaken  with 
water  and  very  dilute  nitric  acid,  is  decolorised  after  some  time,  and 
converted  into  a  varnish  {Aim.  1782,  49).  On  dropping  2  to  4  drams 
of  strong  nitric  acid  into  a  hundred-weight  of  hot  unseed-oil,  a  slimy 
sediment  is  formed,  with  frothing,  and  the  oil  is  changed  to  a  varnish, 
as  with  oxide  of  lead  (Jonas,  Ann.  Pharm.  84,  238).  —  A  mixture  of 
1  part  linseed-oil  and  2  parts  commercial  nitric  acid,  heated  with  4  times 
its  bulk  of  water,  acquires  a  red  colour,  swells  up,  evolves  nitric  oxide, 
and  forms  a  tough,  elastic  resin.  This  last  contains  margaric  acid,  and 
the  mother-hquor  oxaHc  and  suberic  acids.  The  resin,  heated  with 
nitric  acid,  again  becomes  oily,  and  is  then  decomposed  (the  margaric 
acid  only  remaining),  with  formation  of  suberic  and  pimelic  acids,  and 
a  volatile  fatty  substance  having  the  odour  of  butyric  acid  (Sacc).  — 
With  nitraus  add  linseed-oil  does  not  form  elaidic  acid  (Pelouze  & 
Boudet).  In  contact  with  aqueous  ammonia  and  alcohol,  it  is  attacked 
with  difficulty,  and  yields  a  small  quantity  of  warty  crystals  of  an 
amide  which  melts  at  100 ''^  solidifies  at  97°,  and  dissolves  easily  in 
alcohol ;  it  contains,  on  an  average,  75*25  p.  c.  C,  13*02  H.,  and  5*03  N., 
and  has  therefore  the  composition  of  margaramide,  with  which  it  is 
identical  (Howney,  J.  pr.  Chem.  67,  159).  —  Linseed-oil  yields  with 
alkalisy  a  very  soft  soap.  On  heating  with  ^  its  volume  of  caustic 
soda  of  sp.  gr.  1*34,  it  turns  yellow  and  remains  fluid  (Calvert).  Bv 
distillation  with  an  excess  of  alkali,  it  evolves  hydrogen,  together  with 
a  fishy  odour,  and  yields  a  green  distillate  (Al.  Mtiller,  Ilandwoi'terh. 
6,  874).  —  Potassium  and  sodium  oxidise  in  linseed-oil  somewhat  more 
quickly  than  in  volatile  oils,  with  formation  of  soap  (Gay-Lussac  & 
Th^nard).  Linseed-oil  is  oxic^sed  with  peculiar  facihty  by  bichromate  of 
potash  and  dilute  sulphuric  acid,  and  yields  an  acid,  strongly  smelling 
distillate  (Arzbacher,  Ann.  Pharm.  73, 199).  —  It  dissolves  oxide  of  lead 
when  heated,  and  is  decolorised  thereby  and  rendered  more  easily 
drying,  forming  what  is  called  hoikd  oil  (see  Liebig,  Ann.  Pharm. 
38,  110 ;  W.  Henry,  Scher.  J.  2,  636 ;  Schindler,  N.  Br.  Arch.  41,  146 ; 
Varrentrapp,  Handworterb,  3,  123\  —  When  shaken  with  basic  acetate 
of  lead  and  left  at  rest,  it  throws  aown  a  turbid  mucus  containing  oxide 
of  lead,  above  which  is  a  yeUow  varnish  containing  4  or  5  p.  c.  oxide 
of  lead.  —  Eixposed  to  the  sun  in  contact  with  mercuric  oxide^  it  reduces 
the  mercury  to  a  liquid  mass  (Fuchs,  Ann.  Pharm.  20,  200) ;  partial 
reduction  takes  place  in  strong  sunshine,  the  oxide  becoming  bl£uddsh- 
grey ;  but  it  is  only  when  heat  is  appUed,  that  a  small  quantity  of  metal 
is  obtained  (Ann.  Pharm.  20,  200). 

Linseed-oil  shaken  with  an  equal  volume  of  alcohol  of  sp.  gr.  0*815, 
colours  it  deep  greenish-yellow  (Davidson,  Edinb.  N.  Phil  J.  250 ; 
J.  pr.  Chem.  20,  235) ;  it  gives  up  to  boiling  alcohol  of  60  p.  c,  with 
pai-tial  decoloration,  a  little  acid,  resin,  and  colouring  matter.  When 
shaken  with  absolute  alcohol  it  splits  up  into  tallow,  an  oily  alcohol, 
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and  an  alcoholic  oil  (Leo  Mayer,  BerL  Jahrh.  1827,  1. 118).— It  dissolves 
according  to  Buchholz,  in  about  5  parts  boiling,  and  5  parts  cold  alcohol  ; 
according  to  BrandeB((xt7^.  44,  289)  in  32  parts  alcohol  of  sp.  gr.  0-82 
and  1'6  part  ether. 

2.  Hemp'oU. — Prom  the  seeds  of  Cannabis  sativa.  Greenish  or 
brownish  yellow  at  first;  yellow  after  exposure  to  air  and  light.  Sp.  gr. 
0-9276  (SchUbler),  0*928  at  19°  (Trommsdorff),  0-9267  (van  Ker<*hofF). 
Smells  like  hemp  and  has  a  mild  taste  (Buchholz).  Contains  on  an 
average,  70*97  p.  c,  C,  11-77  H.  and  17*26  (Lefort).  Chlorinated  Hemp- 
oil  is  yellowish-brown,  of  the  consistency  of  honey,  and  of  sp.  gr. 
1-104 ;  it  contains  27-35  p.  c.  chlorine.  Brominated  Hemp-oil  is  greenish- 
yellow,  of  buttery  consistence,  has  a  sp.  gr.  of  1-41 1  at  16*5,  and  contains 
46*36  p.  c.  bromine.  Lefort  gives  for  the  two  the  formulse  C'*C1*H'*0* 
and  C"Bi-*H*H}*. — The  oil  is  coloured  green  when  shaken  with  |th 
of  its  volume  of  Bympy  phosphoric  acid,  also,  after  15  minutes,  when 
shaken  with  the  same  proportion  of  sulphuric  acid  of  sp.  gr.  1*475  to 
1*635,  and  in  5  minutes  with  nitric  acid  of  sp.  gr.  1-18.  Nitric  acid  of 
sp.  gr.  1-22  to  1'33  colours  it  greenish  dirty-brown;  nitro-&tilphurie 
acid  black,  after  ten  minutes  (Calvert). — Saponifies  with  diflSculty  and 
only  after  long  boiling,  yielding  a  potash-soap  almost  as.  soft  as  that 
obtained  with  linseed-oil ;  the  soda-soap  separated  by  salt  is  also  soft 
(Trommsdorff).  Heated  with  -Jth  its  bulk  of  solution  of  caustic  soda  of 
sp.  gr.  1-34,  it  is  coloured  yellowish-brown,  and  thickens,  so  that  it 
does  not  flow  from  the  inverted  vessel  (Calvert). — Dissolves  in  30 
parts  of  cold,  and  in  all  proportions  of  boiling  absolute  alcohol 
(Buchholz,  A.  Gehl.  6,  615);  a  solution  in  12  parts  hot  absolute  alcohol 
deposits  stearin  in  the  cold  (Trommsdorff,  J.f,  techn,  Chem  10,  273. 
Dissolves  completely  in  ether,  with  gi-een  yellowish  colour. — See  also 
Hesal  {Ann,  Chim.  64,  261);  Hess  {Pogg.  38,  380). 

3.  Poppy-oil.  From  the  seeds  of  Papaver  somniferum.  Pale-yellow ; 
limpid;  tastes  slightly  sharp  like  nut-oil.  Neutral.  Sp.  gr.  09125 
(Brandes  &  Reiche),  0*922  (Brandes),  0-9238  (Brisson),  0*9243 
(Schiibler),  0*9253  (Lefebore).  Does  not  soUdify  or  become  turbid  at 
—  10*  to  —  12°  (Gusserow).  Solidifies  at  —  18°  and  is  not  entirely 
thawed  in  three  hours  at  —  3°  (Brandes).  Contains  76-63  p.  c.  C,  11-63 
H.,  and  11*74  0.  (Sacc)  ;  on  the  average,  77*2  C,  11*31  H.,  and  11*49  0. 
(Lefort).  Contains  linoleic  acid  (Oudemanus),  probably  together 
with  other  acids,  as  glycerides :  by  saponification,  9-4  p.  c.  glycerin 
and  95  p.  c.  fatty  acids  are  obtained;  the  latter  are  fluid  at  24°  to  26°, 
and  at  15°  become  thick,  and  deposit  margaric  acid ;  from  100  parts 
of  their  lead-salts  ether  takes  up  83*3  parts  (Gusserow,  Kastn.  Arch, 
19,  80).  The  oil  extracted  by  ether  from  the  seeds  of  the  white 
poppy  does  not  contain  morphine  (Meurein,  N,  J,  Pharm,  23,  338). 
Poppy-oil  throws  down  at  200°  a  deposit  of  shmy  scales,  and  becomes 
quite  colourless ;  soon  afterwards  it  boils,  and  evolves,  with  a  pene- 
trating odoiur,  carburetted  hydrogen  and  carbonic  oxide  gases,  with 
which  a  little  carbonic  acid  is  mixed  at  the  commencement  only.  The 
first  distillate,  amounting  to  -J  of  the  oil,  is  yellow,  has  a  powerful 
odour,  and  congeals  at  20°  to  a  soft  mass:  it  is  composed  of  a  large 
quantity  of  oleic  acid,  a  little  margaric,  sebacic  and  acetic  acids, 
acrolein,  and  empyreumatic  oils. — The  oil  remaining  in  the  retort  forms 
a  homogeneous,  semi-solid,  brown  mass,  and  contains  no  margaric  or 
oleic  acid ;  when  this  is  again  distilled  till  ^  of  the  whole  quantity  of 
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oil  has  passed  over,  there  is  obtained,  without  any  repulsive  odour,  a 
pale-green  neutral  distillate,  which  remains  fluid  atO°,  and  turns  dark- 
brown  in  the  air ;  it  possesses  a  slightly  empyreumatic  but  not  irri- 
tating odour,  is  insoluble  in  caustic  potash  and  but  slightly  soluble  in 
alcohol. — Lastly,  on  still  further  heating,  whereby  the  oil  is  coloured 
and  carbonised  and  the  bottom  of  the  retort  becomes  red-hot,  yellow 
vapours  arise,  consisting  probably  of  chiysene  (xv.  1)  (Bussy  and 
Lecanu,  J.  Pharm,  11,  361 ;  -4 nn.  Chim,  Phys,  30,  5). 

Poppy-oil  oxidises  quickly  in  the  atr,  and  appears  to  be  more  dry- 
ing than  linseed-oil  (Sacc).  — When  it  is  heated  with  bichromate  of  potash 
and  sulphuric  acid,  a  soUd  fat,  caproic  acid,  and  a  neutral  oil  possessing 
the  characters  of  valeric  aldehyde  distil  over ;  the  oil  contains  68*54  C, 
11-78  H.,  and  19*68  0.  (Arzbacher,  Ann,  Pharm.  73,  200.  —  Phospho- 
rus dissolves,  according  to  Buchholz,  in  36  parts  of  cold,  and  34  parts 
hot  poppy-oil,  partially  crystallising  on  cooling ;  the  solution  shines  in 
the  dark,  fumes  on  admission  of  air,  smells  like  phosphuretted  hydrogen, 
and  evolves  that  gas  when  heated  ;  the  addition  of  a  Uttle  volatile  oil 
prevents  the  phosphorescence  (KahJert,  Schw,  47,  366).  See  Bottger, 
{Schw.  68, 145;  Walcker,  Pogg.  6, 125). — A  solution  of  1  part  phosphorus 
in  12  parts  poppy-oil  separates,  at  75°  to  100°,  into  a  permanently  fluid 
portion  and  a  substance  resembling  caoutchouc  (Jonas,  N.  Br,  Arch,70, 
139). — Chlorinated-poppy  oil  is  dark-yellow,  of  the  consistence  of 
castor-oil,  of  sp,  gr.  1*070  at  3°,  and  contains  20*4  p.  c.  chlorine,  cor- 
responding to  the  formula  C*C1'H**0*.  Bromiuated  poppy-oil  is  pale- 
yellow,  of  sp.  gr.  1*279  at  2°,  and  contains  36*63  p.  c.  bromine, 
agreeing  with  the  formula  C'Br'H^O*  (Lefort). — See  also  Knop  {Pharm, 
Centr.  1854, 321, 403  and  498.)— Triturated  with  j  of  its  weight  of  chloride 
oflime,  it  forms  a  thick  soap  which  does  not  become  clear  when  left  at 
rest;  by  agitation  with  aqueous  chloride  of  lime,  it  is  rendered  tenacious, 
diflScultly  liquefiable,  and  sticky.  When  10  cub.  cent,  oi  oil  of  vitriol  are 
cautiously  added  to  50  grammes  poppy-oil,  the  temperature  rises  to  74*5°, 
with  considerable  frothing,  from  the  evolution  of  a  large  quantity  of 
sulphurous  acid  (Maumene,  Compt.  rend,  35,  572).  When  15  grammes 
poppy-oil  are  mixed  with  5  grammes  oil  of  vitriol,  the  temperature  rises 
to  70°  (FehUng).  Poppy-oil  is  not  coloured  by  agitation  with  \  its 
bulk  of  sulphuric  acid  of  sp.  gr.  1*475  to  1*635,  nor  by  similar  treat- 
ment with  nitric  acid  of  sp.  gr.  1*18 ;  nitric  acid  of  sp.  gr.  1*22  colours  it 
yellowish-red;  that  of  sp.  gr.  133  colours  it  red  (Calvert).  With 
alcohoUc  ammonia  it  yields,  more  readily  than  linseed- oil,  warty  crystals 
of  an  amide,  which  melts  at  103°  (solidifies  at  72"  :  Carlet),  dissolves 
easily  in  alcohol,  and  has  the  composition  of  margaramide.  (See  below.) 
(Rowney,  J.  pr,  Chem,  67.  160). — Easily  saponified,  and  yields,  ac- 
cording to  Pelletier,  a  soft  soap ;  according  to  Saccj,  a  very  white  hard 
soap,  which  does  not  undergo  alteration  in  the  air,  even  when  it 
contains  free  alkaU,  and  therefore  differs  probably  from  the  soap 
obtained  from  linseed-oil  (Sacc.  AT.  Ann,  Chim,  Phys,  27,  482). 

Poppy-oil  dissolves  in  about  25  parts  cold,  and  6  parts  hot  alcohol, 
and  mixes  with  ether, 

4.  WalmU'OiL  —  From  the  kernel  of  Juglans  regia.  Greenish,  soon 
turning  pale-yellow.  Sp.  gr.  0*92  (Brandis),  0*9227  (Brisson),  0*926 
(Schiibler),  0*9213  at  12^  0*2194  at  25%  0*871  at  94%  the  sp.  gr.  of 
water  at  15^  being  1  (Saussure).    Inodorous ;  tastes  mild.    Congeals  at 
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—  18°  to  a  solid  like  lard,  soon  melting  at  ^  8°  (Brades);  hardens 
to  a  white  mass  at  —  27-5°.    Contains  78  p.  c.  C,  10'57  H.  (Saussurc, 
Ann.  Chim.  Phya.  13,  338),  on  the  average  70*67  p.  c.  C,  H*53  H., 
and  17-80  0.  (Lefort).  —  Boils  above  300°  (Saussure).     Dries  better 
than  linseed-oil.  —  A  stratum  of  walnut-oil  3  lines  in  thickness  in 
contact  with  oxygen  over  mercury  in  the  shade,   absorbed  in  the 
first  eight  mont&s  only  3  volumes  of  oxygen,  and  in  the  following 
ten  days  (in  August)  all  at  once   60  volumes;  this  rapid  absorp- 
tion  decreased   gradually,  and  stopped    altogether  at  the  end  of 
October.    By  that  time  145  volumes  in  all  had  been  absorbed)  and 
21  volumes  of  carbonic  acid  evolved,  without  formation  of  watery  the 
oil  formed  a  transparent  jelly,  which  did  not  produce  a  greasy  stain  on 
paper  (Saussure).     Walnut-oil  behaves  towards  phosphorus  in  the 
same  manner  as  poppy-oil.    It  forms  a  yellow  chlorinate  ail  of  the 
consistence  of  honey,  of  sp.  gr.  1*111  at  12'',  and  containing,  according 
to  Lefort,  27*19  p.  c.  chlorine  =  O'H^JPH'^* ;  and  a  similarly  coloured 
brommated  oil  of  sp.  gr.  1*409  at  17*5'',  containing  46*8  p.  c.  bromine 
=  C»Bi*H*^  (Lefort).    The  oil,  shaken  with  }  its  bulk  of  sulphuric 
acid  of  sp.  gr.  1*475  to  1*635,   exhibits  in  a  quarter  of  an  hour  a 
brownish  or  brown  colour  ;  when  similarly  treated  with  nitric  acid  of 
sp.  gr.  1*18,  it  is  coloured  yellow  in  five  minutes ;  with  nitric  acid  of 
sp.  gr.  1*22  to  1*83,  red.     Syrupy  phosphoric  add  and  nitro^sulphuric 
acid  colour  it  (the  latter  in  two  minutes)  brown-yellow  and  dark-brown 
(Calvert).    With  alcoholic  ammonia,  it  forms  a  very  small  quantity  of 
an  amide  solidifying  at  68°   (Oarlet,  Far.  JSoc.  Bull.   1859,  1,  73). 
Yields,  like  linseed  oil,  a  soft  soap. 

5.  Grape-seed'Oil.  From  the  seeds  of  Vitis  vini/era.  The  expressed 
oil  of  the  fresh  and  washed  seeds  is  colourless  or  yellow,  nearly 
inodorous,  and  has  a  sweetish  aromatic  taste.  Sp.  gr.  0*91  (0*9202 
Hollandt).  It  remains  fluid  at  —  6°,  but  solidifies  to  a  buttery  mass  at 
—  11°.  Possesses  drying  properties,  and  when  exposed  to  the  air 
becomes  light-yellow,  viscid,  and  rancid  (poisonous,  according  to 
Hollandt).  When  saponified,  it  forms  a  yellow-grey,  very  soft  soap, 
which,  by  distillation  with  phosphoric  acid,  yields  volatile  acids.  By 
digestion  with  oxide  of  lead,  it  forms  a  varnish.  It  is  insoluble  in  cold, 
easily  soluble  in  hot  absolute  alcohol;  soluble  in  all  proportions  in 
ether  (J.  Fontenelle,  J.  Chim.  med.  3,  66 ;  Schweinsberg,  Mag.  Fharm. 
22, 159  ;  Landerer,  E^ert.  67,  108 ,  Hollandt,  Fharm.  Viertelj.  1,  195). 

6.  OH  of  Deadly  Nightshade-seed.  Prom  Atropa  Belladonna.  Sp. 
gr.  0*925 ;  rather  thicker  than  linseed-oil ;  becomes  very  thick  and 
turbid  at  —  16°,  and  solidifies  at  —  27*5°.  Inodorous;  tastes  mild; 
is  not  poisonous.  Dries  slowly  (Schubler).  Yellow ;  has  a  faint  odour, 
like  rape-oil ;  drying  (Bepher  &  Buchner,  Repert.  17,  88). 

7.  OH  of  Tobacco-seed. — From  Nicotiana  Tabacum,  Pale  greenish- 
yellow,  of  sp.  gr.  0*9232.  Nearly  as  thin  as  hemp-oil,  and  perfectly 
fluid  at  —  15°.    Inodorous,  of  nmd  taste  (Schubler). 

8.  Oil  of  Henhane-seed.  —  From  Hyoscyamus  niger.  Sp.  gr.  0*913 
(Brandis) ;  colourless,  moderately  fluid.  Inodorous ;  tastes  mild.  Not 
completely  soluble  in  60  parts  cold  absolute  alcohol ;  abundantly  soluble 
in  ether  (Brandis,  N.  Tr.  5,  1,  40).  Whether  or  not  it  is  a  drying  oU 
is  not  exactly  known. 
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9.  Sunflower-oil.  —  From  the  seeds  of  HeUcmthus  cmnuus.  Pale- 
vellow,  of  sp.  gr.  0'9262.  Thicker  than  hemp-oil,  thinner  than  poppy- 
oil.  Solidifies  at  —  16^  to  a  white-yellow  mass.  Dries  slowly 
(Schiibler).  ^ 

10.  Oil  from  the  seeds  of  Hesperis  mcttronalis.  —  Greenish,  becoming 
brown  in  time.  Sp.  gr.  0*9282.  Perfectly  fluid  at  ^  15°  ,  nearly 
inodorous ;  dries  easily  (Schiibler). 

Oil  of  Gold-of'Pleasure-seed, — From  the  seed  of  Myagrum  sativum^  L. 
Camelina  sativa,  Dec.  Pale-yellow,  of  sp.  gr.  0*9252  (Schiibler), 
0-9282  (Lefebvre),  0-9234  Tvan  Kerchoff).  Thicker  than  hemp-oil; 
becomes  very  viscid  at  —  15  ,  and  solidifies  at  —  19*"  to  a  white  butter. 
Nearly  inodorous  and  tasteless  (Schiibler). — According  to  Henry 
{J.  Phann.  16,  71),  it  is  yellow,  has  a  powerful  odour  and  taste,  does 
not  solidify  at  —  6°,  but  congeals  at  a  lower  temperature,  and  is  not  a 
drying  oil.  Contains  a  little  hydrosulphocyanate  of  sinapine ;  yields  a 
soft  soap. 

12.  CreaS'Seed'Oil,  From  Lepidium  sativum.  Brown-yellow;  of 
sp.  gr.  0-924;  thickens  and  becomes  turbid  at  —  6"  to  —  10°, 'and 
congeals  at  —15°  to  a  yellow  mass.  Has  a  peculiar  smell  and  taste. 
Dries  slowly  (Schiibler). 

13.  Gourd'Seed'oU.  From  Curcubita  Pq>o.  Pale-yellow,  of  sp.  gr. 
0-9231 ;  the  most  viscid  of  oils,  next  to  castor-  and  oHve-oils.  Solidi- 
fies to  a  grey-yellow  mass  at  —15°.  Inodorous,  tasteless ;  dries  slowly 
(Schiibler). 

14.  OH  of  Madia  sativa.  Deep-yellow,  viscid.  Sp.  gr.  0-935  at 
15°,  after  purification,  0-9286.  Solidifies,  according  to  Winckler,  at 
—  10°  to  —17°;  according  to  Riegel  at  -22-5.  Absorbs,  m  five  months, 
150  times  its  bulk  of  oxygen,  and  becomes  more  viscid.  By  exposure 
to  the  air  in  a  thin  layer  for  six  months,  it  is  transformed  into  a  tough 
white  mass.  Nitric  oxide  colours  the  oil  brown-red ;  when  the  action 
is  continued  for  a  long  time,  and  the  oil  is  afterwards  exposed  to  the  air, 
it  becomes  nearly  colourless.  By  digestion  for  a  longer  time  with  oxide 
of  lead,  it  becomes  almost  colourless,  thickens  and  resembles  Venice 
tm-pentine  (Riegel,  Jahrb.  pr.  Pkarm.  4,  345).  Yields,  by  saponifica- 
tion, a  soUd  acid  melting  at  60°,  probably  palmitic  acid,  and  a  hquid 
acid  which  resembles  oleic  acid,  but  appears  at  the  same  time  to  be  dry- 
ing; the  latter,  is  perhaps,  a  mixture,  it  contains  76-0  p.  c.  0.,  11  H„ 
and  13  0.  (Boussingault,  Compt.  rend.  14,  361).  The  oil  from  Madia 
sativa  (the  same  which  Riegel  and  Boussingault  investigated?  Kr.) 
yields,  by  saponification,  no  volatile  acid,  but  traces  of  an  acid  the 
Lead-salt  of  which  is  soluble  in  ether,  and  a  solid  acid  melting  at  54° 
to  55°,  and  solidifying  to  a  lamellar  crystalline  mass  at  52  .  This 
last  is  C»H"0* ;  it  contains,  on  the  average,  75-6  p.  c.  C,  12-56  H 
and  11-84  0.,  and  in  the  sUver-salt,  52-76  C,  8-80  H,  32-14  AiK) ' 
and  6-80  0.  (Luck,  Ann.  Pharm.  54,  124).  Luck's  acid  is  a  mixture 
of  stearic  and  palmitic  acids,  perhaps  with  a  third  acid  (Heintz,  Pogg. 
92,  600). 

15.  Woad-seed'Oil.     From  Reseda  luteola.     Dark-green,  of  sp.  gr 
0-9358,  particularly  mobile,  even  at  —15°.   Has  a  repulsive  odom-  and 
taste.     Dries  easily  (Schiibler). 

16.  Oil  of  Scotch  Fir-seed.    ¥vom  Pirmseyhestris,  L.   Brown-yellow 
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of  sp.  gr.  0^012 ;  becomes  thicker  at  —16**,  milky  at  —27*5*',  and  soGd 
at  —30^.  Haa  a  faint  odonr  like  that  of  toqientine.  Dries  easily 
(Schubler). 


17.  Oil  of  Spruce  Fir.     From  the  seeds  of  Abies  exceUa,  Dec  ; 
Abies,  L.    Sp.  gT.  0*9288;  yellow,  remaining  fluid  at  Ib^.    Has  an 
after-taste  of  tarpentine  (Schiibler.). 


18.  Oil  of  Silver  Fir-cones.  From  Abies  Picea,  Dec.  Pimis  Picca,  L. 
Obtained  by  expressing  the  riper  seeds.  Brown-yeDow,  oi  sp.  gr. 
0*926.  Has  an  agreeable  balsamic  odour  of  fir;  tastes  mild  and 
aromatic^  and  afterwards  produces  a  slight  burning  sensation  in  the 
palate.  It  is  a  mixture  of  the  resin  and  volatile  oil  of  the  seed-capsule 
with  the  fatty  oil  of  the  albumen  ;  the  latter  dries  slowly,  but  is  more 
soluble  in  absolute  alcohol  than  other  diyiug  oils  (Zeller,  Bepert. 
66,  801 ;    N.  Br.  Arch.  3,  294). 

19.  Faity  oil  of  Spruce  Fir.  —  Expressed  from  the  fruit.  Limpid, 
scentless,  of  sp.  gr.  0*904.  Does  not  dry  up,  even  when  spread  in  a 
thin  layer.  Nitrous  gas  renders  it  moderately  solid  and  crystalline, 
and  somewhat  yellowish.  Dissolves  slightly  in  absolute  alcohol,  but 
only  at  the  boiUng  heat ;  in  S  vol.  cold  absolute  ether  (Wuizer,  Rqtert. 
49,  284). 


Brominated  and  Chlorinated  Oils. 

Lefobt.     N.  J,  Pharm.  28,  278  and  342 ;  abstr.  Compt  rend.  35,  734. 
Instit.  1852,  370 ;  J.pr.  Chem.  58,  139. 

When  fatty  oils  are  brought  in  contact  with  bromine  or  chlorine, 
they  become  hot,  give  off  hydrochloric  acid,  and  yield  products  in 
which  part  of  the  hydrogen  is  replaced  by  an  equivalent  quantity  of 
bromine  or  chlorine.  Lefort  regards  these  products  as  probably  definite 
chemical  compounds,  and  assigns  to  them  formulae  which  ai*e  incon- 
sistent with  the  fact  that  many  fatty  oils  deposit  solid  fats  when 
cooled,  and  that  they  may  be  resolved  into  glycerin  and  a  number  of 
different  fatty  acids. 

Preparation  of  Brominated  and  Chlorinated  Oils.  The  oil  is  drenched 
with  8  or  10  pts.  of  water,  heated  to  between  50 "^  and  80'',  and 
chlorine  gas  is  passed  into  the  liquid  as  long  as  it  continues  to  be 
absorbed.  When  bromine  is  used,  the  water  is  kept  cold  at  first,  and 
warmed  only  towards  the  end  of  the  operation ;  the  bromine  is  added 
by  drops  as  long  as  its  colour  disappears,  and  the  excess  of  bromine  is 
removed,  if  necessary,  by  further  addition  of  oil.  —  The  product  is 
washed  with  warm  water,  and  dissolved  in  ether;  the  solution  is 
shaken  up  with  warm  water,  and  the  oil  thus  freed  from  acid,  is  dried 

at  120^ 

The  brominated  and  chlorinated  oils  are  of  dark-yellow  colour, 
heavier  than  water,  more  viscid  than  the  original  oils,  and  differ  from 
ttiem  in  taste  and  odour.  —  They  thicken  when  exposed  to  the  air,  and 
turn  slightly  brown  at  150^.  They  boil  between  200°  and  210'', 
acquiring  a  dark-brown  colour,  but  without  evolution  of  chlorine 
or    bromine.     They   may    be   kept  in    closed  vessels   for  a.  long; 
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time  without  turning  rancid  or  sour.     (For  the  properties  of  these  products, 
tee  the  sereral  oils.) 


Primary  Nucleus  C"H*. 

Fhysetoleic  Acid. 

C"H»0*  =  C»H»,0*. 

P.  G.  HorsTADTER.     Wim  Akad.  Ber.  12,  765  ;  Ann,  Pharm.  91,  177 ; 

Chem.  Centr.  1854,  808  ;  Chem.  Gaz.  1844,  465. 
GossMANK  &  ScnEVEN.      Ann.  Pharm.  94,  239;    abstr.  J.  pr,  Chem, 

66,  83 ;  Pharm.  Centr.  1855,  568 ;  Chem.  Soc.  Qu.  J.  8,  279 ;  -Z^.  Ann. 

Chim.  Phys.  46,  230. 
Caldwkll  &  GossMANN.     Ann.  Pharm,  99,  305 ;  abstr.  J,  pr,  Chem. 

70,  79  ;  Chem.  Centr.  1856,  892 ;  N.  Ann.  Chim.  Phys,  49,  111. 
F.  HoppE.    J.pr.  Chem,  80,  112;  abstr.  Chem,  Centr.  1860,  62o;JR^, 

Chim,  pure,  3,  158. 

HypogtBio  acid.  — Discovered  by  Hof  stRdter  in  sperm-oil ;  by  Gossmann 
&  Scneven  in  the  oil  of  Arachis  hypogoea  (Handb,  viii.  Phytochem,  8) ; 
Oddwell  &  Gdssmann  are  of  opinion  that  the  identity  of  the  acids  £rom  these  two 
sources  is  not  satisfactorily  proved. 

When  Hoppe's  cucinic  acid  C^'H^O*,  is  rapidly  oxidised,  there  is  produced  — 
together  with  aginin,  which  is  insoluble  in  ether  —  an  acid  which  may  be  dissolyed 
out  by  ether,  and  crystallises  on  cooling  from  a  hot  saturated  alcoholic  solution,  [t 
forms  bulky  crystalline  laminie,  which  shrink  on  the  filter  to  a  film  having  a  silky  lustre, 
melt  easily  to  a  Ught  yellow  oil,  solidify  at  35*,  and  contain  on  the  average,  75*48  p.  o. 
C.  and  11*81  H.  This  acid,  when  exposed  to  the  air  in  a  melted  state,  decomposes 
with  rancid  odour  and  separation  of  brown  resinous  flakes,  and  dissolves  easily 
in  aqueous  alkalis ;  its  bairta-salt  contains  60*21  p.  c.  C,  9*39  H.,  and  20*63  BaO  ; 
the  silver-salt  at  15^  contams  31*42  p.  c.  silver  (calc.  29*91  p.  c.  Ag.).  Hoppe  regards 
it  as  identical  with  Gdssmann's  physetoleic  acid.  A  glyceride  of  this  acid  (containing 
2  at.  gWcerin  +  3  at.  acid  -  4  at.  water),  with  72*8  —  7312  p.  c.  C.  and  10*87  to 
10*90  H.,  is  produced  in  the  oxidation  of  axin-fat  (Hoppe.) 

Preparation,  1.  From  Earthnut-oil,  The  fatty  acids  of  the  oil 
are  dissolved  in  alcohol ;  arachidic  and  palmitic  acids  are  precipitated 
by  ammonia  and  acetate  of  magnesia ;  the  precipitate  is  removed ;  and 
the  filtrate  is  mixed  with  ammonia  and  an  alcoholic  solution  of  neutral 
acetate  of  lead.  The  precipitate  is  collected  after  a  few  days,  pressed, 
and  dissolved  in  ether ;  the  ethereal  solution  is  agitated  with  aqueous 
hydrochloric  acid ;  the  chloride  of  lead  is  filtered  off ;  the  nitrate 
is  shaken  up  with  water  which  has  been  freed  from  air  by  boiling ;  the 
ethereal  layer  which  separates  again  on  leaving  the  liquid  at  rest  is 
taken  off ;  and  the  ether  is  removed  by  distillation.  The  remaining 
liquid  on  cooUng  deposits  yellowish  crystals,  which  may  be  purified 
by  pressure,  and  recrystalUsation  from  alcohol  at  a  very  low  tempera- 
ture. An  additional  quantity  of  crystals  may  be  obtained  from  the 
mother-liquor  (Gossmann  &  Scheven). 

2.  From  Sperm-oil.  The  soap  prepared  by  boiling  the  oil  with 
potash-ley  and  purified  by  salting  out,  is  dissolved  in  boiling  alcohol ; 
and  the  filtrate,  after  being  freed  j^pm  alcohol  by  distillation,  is  diluted 
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with  water,  and  precipitated  with  ammoniacal  Bugar-of-lead.  The 
precipitate,  washed  by  decantation  and  dried  in  the  air,  is  drenched  with 
ether,  which  dissolves  physetoleate  of  lead,  ethal,  and  undecomposed 
spermaceti,  leaving  undissolved  the  lead-salts  of  the  solid  fatty  acids. 
The  solution  is  separated ;  part  of  the  ether  is  distilled  off ;  the  residue 
decomposed  by  hydrochloric  acid ;  the  ethereal  solution  mixed  with 
ammoniacal  chloride  of  barium  ;  the  precipitate  collected,  washed,  and 
dried  in  a  vacuum ;  and  the  ethal  and  spermaceti  are  removed  from  it 
by  cold  ether.  On  boiling  the  undissolved  physetoleate  of  baryta 
repeatedly  with  alcohol  of  93  per  cent.,  and  cooling  the  resulting 
Bolutions  separately,  the  portion  taken  up  is  deposited  as  a  white 
powder,  which  must  be  collected  out  of  contact  with  the  air,  washed 
with  alcohol,  and  immediately  dried  in  a  vacuum.  It  may  be  obtained 
pure  by  recrystallising  it  twice  more  in  the  same  way,  and  decomposed 
by  boiling  with  aqueous  tartaric  acid  (Ilofstadter). 

Properties.  Colourless,  inodorous  needles,  grouped  in  stars,  melting 
at  34°  to  35**  (Gossmann  &  Scheven),  at  30**  (Hof stadter),  and  solidifying 
at  28*  (Hofstadter). 

Gdssmann  &  Scheren. 
at  100*.  mean. 

82  0  192    75-69    75-56 

80  H 80    11-81    11-77 

4  O 82    12-eO    12-67 

CFH»0^    254 10000    10000 

Homologous  with  cimicic  acid  (p.  284)  and  oleic  acid  (O'^H'^CM). 

Decompositions,  1.  Physetoleic  acid,  when  exposed  to  the  mr^ 
acquires  a  veUowish  colour,  and  rancid  odour,  and  then  crystallises 
with  difficulty,  even  at  very  low  temperatures  (Gossmann  &  Scheven). 

At  100*  in  an  air-bath  it  turns  yellow,  acquires  the  odour  of  train-oil,  and  its  mcHing 
point  is  lowered  to  26-6'  (Hofetiidter) — 2.  When  subiected  to  dry  distilla- 
tion, it  first  gives  off  a  reddish  yellow  liquid,  then  yellowish  white 
crystalline  sebacic  acid  (xiv,  493),  and  lastly,  a  fetid  oil,  leaving  a  small 
quantity  of  charcoal  (Caldwell  &  Gossmann).  Hofst&dter,  who  distiUed 
only  small  quantities  of  physetoleic  acid,  did  not  obtain  any  sebacic  acid.  —  Physetoleic 
add  altered  by  exposure  to  the  air  yields  less  sebacic,  and  likewise  less  gaeldinic 
acid  than  the  pure   acid  (Caldwell  &  Qdssmann) 3.   With   nitrous    add  it 

forms  gaeidinic  acid  (p.  319)  (Caldwell  &  Gossmann).  This  tnmaforma- 
tion  also  was  not  perceptible  with  Hoffstadt^r's  acid. 

Combinations,    The  acid  is  easily  saponifiable. 

Ban/ta-saU.  Preparation  (see  above). —  Prom  the  alcoholic  solution  of 
the  acid  mixed  with  excess  of  ammonia,  alcoholic  acetate  of  baryta 
throws  down  white  granules,  which  dissolve  when  heated,  and  separate 
again  on  cooling  (Gossmann  &  Scheven). 


82  0 1920  . 

29  H 290  . 

8  O 24-0  . 

BaO 76-6  . 


Hofetadter. 

Gossmann 
&  Scheren. 

mean. 

59-72    . 

69-78    .... 

•  ••• 

902     . 

9-26    .... 

•••• 

7-47    .. 

716    .... 

••*• 

23-79    .. 

23-80    .... 

....     24-07 

0"aH»BaO*   82V6    10000    100*00 
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Copper-salt.  —  An  alcoholic  solution  of  acetate  of  copper,  added 
to  an  alcoholic  solution  of  the  add  mixed  with  ammonia,  throws  down, 
on  cooling,  bright  blue  crystalline  grains  which  do  not  alter  in  drying. 
They  sinter  together  at  75*"  to  a  translucent  wax ;  they  are  easily  soluble 
in  alcohol  (Gossman  &  Scheven). 

ai  100^  GSssmaim  A  Scheren. 

82  0  192 67-37  . 67*27 

29  H 29    1018  10-89 

SO 24    8-42  .. 

CuO 40    14-03  


OWH»CuO<  285    10000    

Physetoleic  acid  dissolves  readily  in  alcohol  and  in  ether, 

Physetoleate  of  Ethyl. 
C»H"*0*  =  C*H«0,C»H«»0». 

OossMANK  &  ScHETEN.    Ann.  Pharm.  94,  234. 

BypogtBote  of  ethyl.    PhfsetoUie  or  Hypogaie  ether.    FhyeetSMmetier. 

A  solution  of  physetoleic  acid  in  alcohol  of  95  p.  c.  repeatedly 
saturated  with  hydrochloric  acid  gas  and  warmed,  deposits  this  ether, 
which  may  be  freed  from  adhering  hydrochloric  acid  by  washing  with 
water,  from  unaltered  physetoleic  acid  by  washing  with  small 
quantities  of  alcohol,  and  dried  in  a  stream  of  carbonic  acid  between 
100**  and  120°. 

Yellow,  scentless  oil,  lighter  than  water,  but  sinking  in  alcohol. 
Not  volatile  without  decomposition.    Very  slightly  soluble  in  alcohol. 

Q^flsmann  k,  Scheyen. 
mean, 

86  0  816    76-69    76-73 

84  H 84    1206    11-95 

4  O  82    11-86    11-32 

C*H»0,CP«H»0« 282    10000    10000 


Gaeidinic  Acid. 

Caldwell  k  Oossmakk.  Ann.  Pharm,  99,  307;  abstr.  J,  pr.  Chem, 
70,  79 ;  Ch^m.  Centr.  1856,  892  ;  N.  Ann.  Chim.  Phys.  49,  111 ;  Lieb, 
Kopp.  Jahresber.  1856,  494. 

Nitrous  acid  gas  is  passed  into  phj^setoleic  acid,  as  long  as  the  mass 
becomes  more  solid;  the  product  is  then  pressed  and  repeatedly 
crystallised  from  alcohol,  till  the  melting  point  no  longer  rises. 
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Colottrless  crystalline  mass,  which  melts  at  38®,  solidifies  to  a  radio- 
crystalline  mass  on  cooling,  and  volatilises  unaltered  at  a  higher  tem- 
perature. 

CaldweU  &  Gdflsnumn. 
mea». 

82  0  192    75-59 7646 

80  H 30    11-81    11-97 

4  O  32     12-60     12-67 

C^H»0<    264    100-00    10000 

Isomeric  with  phjsetoleic  acid,  to  which  it  \a  related  in  the  same  mamier  as 
ehddic  to  oleic  acid. 

Insoluble  in  water. 

Gaeidinate  of  Soda.  —  The  acid  is  dissolved  in  aqueous  carbonate  of 
soda,  the  sohition  is  evaporated,  and  the  salt  dissolved  out  with 
absolute  alcohol,  whereby  a  solution  is  obtained,  which  solidifies  to  a 
translucent  jelly  on  cooling.     Dilute  solutions  yield  crystalline  laminse. 

Gaddinate  of  Copper.  —  From  the  aqueous  soda-salt,  sulphate  of 
copper  throws  down  a  small  quantity  of  a  ciystalline  precipitate, 
which  dissolves  with  difficulty  in  alcohol,  and  separates  therefrom  in 
grains.    Melts  without  decomposition  somewhat  above  120°. 

Caldwell  &  Gdssmami. 

82  0  192    67-37  6724 

29  H 29     1018  10-27 

8  O 24    8-42  8-66 

CuO 40    14-08  13-88 

0»H»CuO*    285    100-00    10000 

Gaeidinate  of  Silver.  —  Obtained  from  the  soda-salt  by  precipitation 
with  nitrate  of  silver.  —  White,  amorphous  powder,  which  blackens 
when  washed,  and  especially  when  heated  with  water,  alcohol,  or 
ether,  but  does  not  dissolve. 

Gae'idinic  acid  dissolves  readily  in  alcohol  and  in  ether. 


Gaeidinate  of  Ethyl. 

C«H«*0*  =  C*H»0,C»H«W. 
Caldwell  &  Oossmann.    Ann.  Fharm.  99,  810. 

OoMinio  ether. 

Hydrochloric  acid  is  passed  into  a  solution  of  gaeidinic  acid  in 
absolute  alcohol ;  water  is  added  after  12  hours ;  and  the  mixture  of 
gaeidinic  ether  and  free  gaeidinic  acid  thereby  precipitated  is  again 
subjected  to  the  same  treatment.  The  product  is  washed  and  dried  at 
100°  in  a  stream  of  hydrogen. 

Laminar,  crystalline,  colourless  mass,  which  melts  at  9'  or  10®,  and 
distils  without  alteration  at  a  higher  temperature.  Inodorous.  Lighter 
than  water,  heavier  than  alcohol. 
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OaldweU  <&  G-dSBmann. 

86  0  216    76-59    76-37 

84  H 84    1205     1219 

4  O 82    11-86     11-44 

C*H»O,0»H»O»    282    lOO'OO    1(X)*00 

Dissolves  with  difiSculty  in  alcohol. 

Appendix  to  Physetoleic  Acid. 

Fish  OUs. 

1.  Sperm-oil,  —  Occurs,  together  with  spermaceti — from  which  it  is 
separated  by  mechanical  means — ^in  certain  cerebral  cavities  of  the 
Physeter  macrocephalus. 

When  freed  as  completely  as  possible  from  admixed  spermaceti- 
fat,  by  leaving  the  latter  to  crystallise  out,  it  is  neutral,  remains  liquid 
at  18®,  is  saponified  with  difficulty  by  potash,  and  yields  by  that  process 
the  same  fatty  acids  as  spermaceti-fat,  but  instead  of  ethal,  a  neutral 
product  melting  at  20°  (Chevreul,  Recherches,  237).  Sperm-oil  appears 
to  be  isomeric  with  spermaceti-fat  or  cetin(p.  347)  (Stenhouse). —  The 
oil  which  runs  oS  from  the  spermaceti-fat  solidifies  almost  completely 
at  0^  to  a  compac  tlight-browu  mass,  in  consequence  of  still  retaining 
spermaceti-fat.  When  saponified,  it  gives  off  ammonia,  with  traces  of 
methylamine,  and  yields  physetoleic  acid  (p.  317),  valerianic  acid,  small 
quantities  of  solid  fatty  acids,  and  a  small  quantity  of  glycerin 
(Hofstadter). 

On  evaporating  the  mother-liquors  obtained  in  recrystallising  ethal 
from  alcohol  (see  below),  an  additional  quantity  of  ethal  crystallises  out 
at  first,  and  more  fatty  acids  may  be  precipitated  by  acetate  of  baryta, 
after  neutralisation  with  ammonia.  Ultimately,  when  as  great  a 
quantity  as  possible  of  ethal  has  been  removed  by  evaporating, 
crystallising  out,  and  cooling,  any  baryta-  and  ammonia-salt  remaining 
in  the  liquid  by  boiling  with  hydrochloric  acid,  and  the  rest  of  the  fatty 
acids  by  potash-ley,  there  remains  an  oil  which  does  not  solidify  in 
the  crystalline  form  at  10°  or  12°,  volatilises  slowly  in  white  vapours 
at  100°,  and  passes  over,  partly  decomposed,  at  a  higher  temperature. 
This  oil  contains,  on  the  average,  760  p.  c.  C.,  12*82  H.,  and  11-18  0., 
therefore  equal  numbers  of  atoms  of  carbon  and  hydrogen;  but  it  is 
still  impure  (Heint2).  From  the  fatty  acids  of  spermaceti  Heintas 
likewise  separated  another  buttery  fat,  containing  74*17  p.  c.  C, 
11-63H.,  and  14-20  0. 

2.  Whale"  or  Train-oil.  —  From  the  blubber  of  Balcma  mtsticehts  and 
other  kinds  of  whale.  A  train-oil  of  sp.  gr.  0*927  at  20°  examined  by 
Chevreul,  was  brownish,  deposited  solid  fat  at  a  temperature  above  0  , 
and  contained  olein,  margarin,  and  a  small  quantity  of  dolphin-fat 
(valerin).  —  By  continued  heating  to  182°,  whale-oil  is  blackened,  and 
suffers  further  alteration  (Bostock,  Thorns.  Ann.  17,  46).  Oil  of  vitriol 
colours  it  reddish  yellow.  With  aqueous  mercurous  nitrate,  it  forms 
a  yellow  salve,  which  turns  brown  in  a  few  hours  (Lescallier).  With 
alkalis  it  forms  a  soft  soap.  Dissolves  arsenious  acid  and  oxide  of  lead. 
Sp.  gr.  0*924  at  15°  (Lefebvre),  of  South  Sea  whale-oil  0  9195  ;  of  that 
from  the  Faroe  Islands,  0*9293  at  11°  (Scharling). 
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The  oil  sej^rated  from  the  solid  fat  by  cooling  to  0®  and  filtration, 
is  free  from  acid  reaction,  and  dissolves  at  75**  in  0*82  pt.  alcohol  of 
Bp.  0*795,  the  solution  not  becoming  turbid  at  63**.     With  hydrate  of 
potash  it  quickly  forms  a  brown  soap,  soluble  in  water,  and  containing' 
valeric,  oleic,  and  margaric  acids,  and  a  brown  colouring  matter ;  the 
glycerin  separated  at  the  same  time  is  brown,  and  has  an  agreeable 
taste.  —  The  solid  fat  deposited  by  cooling  the  oil,  when  purified  as 
completely  as  possible  by  solution  in  hot  alcohol  and  cooling,  soHdifies 
after  fusion,  between  21**  and  27**.    Dissolves  in  1*8  pts.  hot  alcohol  of 
sp.  gr.  0*795,  and  partly  crystallises  therefrom  in  white  needles.     By 
saponification  it  yields  margaric  and  oleic  acids,  a  trace  of  valerianic 
acid,  7  p.  c.  glycerin,  and  4  p.  c.  of  a  brown  substance,  which  does  not 
melt  at  100    0.,  bums  without  residue,  and  dissolves  completely  in 
boiling  alcohol  (Ohevreul,  Ann,  Chim.  Phys.  7,  373 ;  also  Recherchesj 
297). 

Stinking  train-oil  may  be  deodorised  by  passing  steam  heated  to 
160**  through  it,  and  will  remain  sweet  for  several  months  (Scharling, 
J,  pr.  Chenu  50,  377).  —  Train-oil  is  immediately  blackened  by  chlorine 
(Chateau,  Mulh.  Soc.  Bull.  31,  416).  —  When  5  vol.  whale-oil  are 
heated  to  boiling  with  1  vol.  soda- ley  of  sp.  gr.  1*34,  a  red  liquid  is 
formed.  When  shaken  with  sulphuric  acid  of  sp.  gr.  1*475,  in  the 
proportion  of  5  vol.  oil  to  1  vol.  acid,  it  becomes  faintly  red  after  15 
minutes,  darker  with  acid  of  sp.  gr.  1*53,  and  dark-brown  with  acid  of 
sp.  gr.  1*635.  Nitric  acid  of  sp.  gr.  1*18  to  1*22,  used  in  like  manner 
instead  of  the  sulphuric  acid,  colours  the  oil  light  yellow  in  five 
minutes ;  nitric  acid  of  sp.  gr.  1*33  colours  it  red ;  syi'upy  phosphoric 
acid  (only  when  heated,  according  to  Chateau),  colours  it  dark-red 
(Calvert,  J,  pr,  Chem.  61,  354). — With  alcohoUc  ammonia,  whale-oil 
forms  a  larger  quantity  of  an  amide  solidifying  at  85*^  (Carlet,  Far.  Soc, 
BuU,  1,  73). 

8.  Seal-oil.  8eehund$t7i/ran.  Mobhenthran.  —  Viscid,  frequently  daric 
brown,  with  a  most  intolerable  odour  (Davidson,  Ed.  J.  of  Sc.  7,  97). 
Sp.  gr.  of  the  light  oil  0*9317,  of  the  dark-coloured  0*9303  at  11** 
(Scharlinff).  With  soda-ley,  phosphoric  acid,  sulphuric  add,  and 
nitric  acid  of  sp.  gr.  1*33,  it  exhibits  the  same  colours  as  whale-oil,  but 
is  reddened  likewise  by  nitric  acid  of  sp.  gr.  1*18  and  1*22  (Calvert). 
With  alcoholic  ammonia  it  forms  a  large  quantity  of  oleamide, 
melting  at  82*"  (Rowney,  J.pr.  Chem.  67,  160). 

4.  Shark-oil.  Haifisehihran. — From  Squalu8  maximm.  Has  a  faint 
yellow  colour,  a  sp.  gr.  of  0*870  to  0*876,  and  a  repulsive  odour.  Does 
not  solidify  at  a  few  degrees  below  O''.  Contains  82*77  p.  c  C,  12*96  H., 
and  a  large  quantity  of  iodine.  By  dry  distillation  it  yields  a  yellow 
oil,  having  the  odour  of  acrolein,  but  no  sebacic  add.  It  appears  to 
contain  a  peculiar  oleic  acid  (Ronalds,  Chem.  Oaz.  1852,  420 ;  J.  pr, 
Chem,  57,  478). 

6.  Sea-calf  oil.  5i?«lratt*<;ira«.— Thinner  than  whale-oil,  pale  brown, 
transparent,  of  sp.  gr.  1*926  at  11**  (Scharling);  when  boUed  with 
dilute  sulphuric  acid,  it  graduaUy  forms  a  predpitate  (Davidson).  — 
The  fat  of  Salmo  Thymailus  is  yellow,  mild,  and  has  a  faint  fishy  odour. 
—  Toulourou  oily  from  Pagurua  Latro,  is  brownish  yellow,  and  mostly 
randd. 

6.  Pilchard-oil      Probably  from  Clupea  Pikhardus.     Yellowirii, 
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clear,  like  light-coloured  cod-liver  oil ;  smells  like  train-oil.  Contains 
olein,  with  a  small  quantity  of  resin,  a  volatile  acid  resembling 
valerianic  acid,  and  iodine  (Brandos,  N,  Br.  Arch.  16,  85). 

7.  Porpoise-oil.  Meerschioeinthran. — From  Delphinus  Phocena.  Obtained 
by  heating  the  belly-blubber  with  water.  Sp.  gr.  0*937  at  16°  ;  pale 
yellow;  does  not  redden  litmus.  Loses  its  odour,  which  resembles  that  of 
fresh  sardines,  on  exposure  to  air  and  light,  becoming  at  the  same  time 
darker  in  colour,  then  nearly  colourless,  and  acquiring  an  acid  reaction, 
from  Kberation  of  valerianic  acid.  Consists  of  olein,  not  solidifying  till 
cooled  to  —  15°,  margarin,  and  valerin  (xi,  77)  (Chevreul).  This  valerin 
is  identical  with  that  which  is  produced  by  heating  valerianic  acid  with 
glycerin  (Berthelot,  N.  Ann.  Chim.  Phys.  41,  253  ;  Chim.  organ.  2,  87), 
100  pts.  of  the  oil  yield  16  pts.  valerate  of  baryta,  14  glycerin,  82'2 
margaric  and  oleic  acids.  With  5  pts.  boiling  alcohol  of  sp.  gr.  0*821, 
the  oil  forms  a  solution,  which  becomes  turbid  as  soon  as  it  is  removed 
from  the  fire ;  with  1  pt,  of  alcohol  a  more  stable  solution  is  formed, 
capable  of  taking  up  any  further  quantity  of  the  oil.  On  mixing  the 
alcoholic  solution  with  water  and  distilling,  the  water  retains  in  solu- 
tion a  small  quantity  of  valerianic  acid,  a  substance  having  a  fishy 
odour,  and  a  yellow  colouring  matter  (Chevreul,  Becherchesy  287). 

S.  Dolphin  oil.  BelpMnthran. — From  Delphinus  globiceps.  Pale  yellow; 
of  sp.  gr.  0*918  at  20°  ;  does  not  redden  litmus.  Contains  cetin, 
valerin,  olein,  odoriferous  substances,  and  a  yellow  colouring  matter. 
— It  deposits  crystals  of  cetin  at  +  5°  and  again  at  —  3° ;  the  re- 
maining oil  of  sp.  gr.  0*924,  is  yellow,  and  solidifies  at  15°  to  a  soft 
mass,  which  becomes  perfectly  fluid  at  20°.  —  100  parts  of  the  crude 
oil  yield  by  saponification,  valerianic  acid,  12*6  p.  c.  of  brown-yellow 
glycerin,  and  66*8  p.  c.  of  a  mixture  of  margaric  acid,  oleic  acid,  and 
ethal. — 100  pts.  of  the  oil  freed  from  cetin  yield  34*6  pts.  valerate  of 
baryta,  15  pts.  glycerin  together  with  odoriferous  and  colouring 
matter,  51*7  pts.  margaric  and  oleic  acid,  and  14*3  pts.  ethal  mixed 
with  a  second  neutral  substance  melting  at  27°.  — 100  pts.  alcohol 
of  sp.  gr.  0*812  dissolve  at  70°,  100  pts.  of  dolphin  oil,  forming  a  solu- 
tion which  becomes  turbid  at  52° ;  100  pts.  alcohol  of  sp.  gr.  0*795 
dissolve  at  20°,  123  pts.  of  the  crude  oil ;  of  the  oil  freed  from  cetin  by 
cooling,  100  pts.  boiling  alcohol  of  specific  gravity  0*82,  dissolve  149*4 
pts.  forming  a  solution  which  reddens  litmus,  the  red  colour  dis- 
appearing however  on  addition  of  water  (Chevreul,  Ann.  Chim.  Phya. 
7,  264;  22,  374:  Recherches,  291.) 

9.   Cod'liver  oil.    Leherihran.     Stockfischthran.    Suile  de  fats  de  morue. 

Oleum  jecoris  ^«ef/i.— Obtained  from  the  hvers  of  various  species  of 
Gadus,  especially  from  the  dorse  {Gadus  Cellariu8\  the  coal-fish  (Gadus 
Carhonarius)  and  the  IIaa,kjerius  or  Hayfisch  of  Norway  (Gadus  PolUt" 
chilis)  (De  Jongh).  %  The  oil  recognised  by  the  pharmacopoeias  is  that 
obtained  from  the  common  cod  (Gadus  Morrhua^  formerly  cal'ei  Asellus 
major),  and  the  ling  (G.  Molva  or  Lota  Molva):  it  is  received  from 
Newfoundland.  England  was  formerly  supplied  with  the  oil  from 
Bergen,  obtained  from  the  livers  of  the  dorse  and  coal-fish.  From  this 
source  Germany  and  the  North  of  Europe  still  receive  their  supply. 
Cod-liver  oil  is  prepared  on  a  small  scale  in  the  Shetland  isles  and  on 
the  English  coast,  chiefly  from  the  common  cod,  the  ling  and  the 
burbot  (Lota  vulgaris).     (Pereira^s  Materia  Medico^  4th  Ed.  1857,  2  [2], 
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779)  %.  —  When  the  livera  of  the  fishes  are  eicposed  to  the  sun,  light- 
coloured  oil  flows  out  at  first,  but  after  a  week  or  a  fortnight,  putre- 
faction sets  in,  and  brown  oil  is  obtained  (Harder).  —  a.  Brawn  Cad- 
liver  ail.  Dark  brown,  greenish  by  transmitted  light,  transparent  in 
thin  layers.  Sp.  gr.  0-929  at  17-5°  (De  Jongh),  0-928  at  155°  (Marder)  ; 
has  a  peculiar  odour,  disagreeably  empyreumatic  and  bitter,  produces 
irritation  in  the  throat,  and  reddens  litmus  slightly  (De  Jongh).  Does 
not  deposit  any  solid  fat  at  —  13°  (Alarder).  Soluble  in  17  to  20  pts. 
cold  or  hot  absolute  alcohol  (De  Jongh).  Dissolves  at  71°  in  1  pt. 
alcohol  of  0*846,  forming  a  solution  which  becomes  turbid  at  62*  and 
deposits  the  oil  at  48°  (Marder).  —  b.  Paler  brown. — Of  the  colour  of 
Malaga  wine.  Sp.  gr.  0*924 ;  has  a  peculiar,  not  unpleasant  odour, 
fishy  taste,  producing  irritation  in  the  throat,  and  reddens  litmus 
strongly.  Soluble  in  31  to  36  pts.  of  water  and  13  pts.  of  boiling 
absolute  alcohol  (De  Jongh). 

c.  Paler  and  clearer.  Of  golden-yellow  colour,  sp.  gr.  0*923  at  17*5° 
(De  Jongh),  0*928  at  15*5°  (Slarder) ;  reacts  and  tastes  like  ft,  but  less 
strongly.  Deposits  a  white  fat  at  —  13°  (Marder).  Soluble  in  40 
pts.  cold  and  in  22  to  30  pts.  boiling  absolute  alcohol  (De  Jongh, 
L^huile  defoi  demorue  envisagee  sous  tons  les  rapports,  comme  mot/en  thera- 
peutique.  Paris,  1853.  Scheik.  Onderzoek  vierde  Stuck,  336;  abstr. 
Ann.  Pharm.  48,  362.)— Oil  of  dorse-liver  has  asp.  gr.  of  0*9313  at  11° 
(Scharling). 

Cod-liver  oil  consists  chiefly  of  olein  and  margarin,  with  smaller 
quantities  of  free  butyric  acid,  acetic  acid,  constituents  of  the  bile, 
gaduin,  and  other  peculiar  substances,  about  1  p.  c.  of  salts,  and  a 
small  quantity  of  free  phosphorus  (De  Jongh).  It  contains  iodine,  bro- 
mine, phosphorus,  and  sulphur  (See  below).  As  volatile  acids,  Wagner 
found  butyric  and  capric  acids ;  from  turbid  cod-liver  oil,  Luck's  g^adinic 

acid  was  deposited.  See  analyses  of  cod-liver  oU  by  Marder  {N.  Br.  Arch- 
18,  153),  De  Jongh  (Ann.  Pharm.  48,  862),  Riegel  (N.  Br.  Arch.  70,  28);  for 
Winklers's  views  respecting  the  oil,  see  J.  pr.  Pharm.  25,  140. 

When  cod-liver  oil  is  shaken  up  with  water,  the  water  takes  up  a 
free  acid,  a  resin  which  separates  on  evaporation,  and  substances  pre- 
cipitable  by  tincture  of  galls  (Marder).  Boiling  water  dissolves  from 
brown  cod-liver  oil  1*26  p.  c,  from  the  clear  oil  0*6  p.c.  extract,  to  be  fur- 
ther decomposed  by  successive  treatment  with  ether,  absolute  alcohol, 
and  aqueous  alcohol,  the  ether  taking  up  biliary  acids,  the  absolute  alco- 
hol, colouring  matters  of  the  bile,  and  the  aqueous  alcohol  of  30°  B.  a 
black  shining  substance  which  dissolves  in  alkalis,  oil  of  vitriol,  and  hot 
acetic  acid,  and  when  dissolved  in  alcohol,  forms  brown  precipitates 
with  baryta-water  and  neutral  acetate  of  lead.  The  portion. of  the 
aqueous  extract  of  the  oil  remaining  undissolved  after  this  treatment, 
still  contains  organic  matter,  together  with  salts  which  are  free  froni 
potash  and  iodine  (De  Jongh). 

Phosphorus  and  sulphur  exist  in  cod-hver  oil  in  the  state  of  organic 
combination  (Gobley,  N.  J.  Pharm.  6,  25).  Iodine  occurs  according 
to  Herber  {Ann.  Pharm.  31,  94),  De  Jongh  and  others,  in  all  true  cod- 
liver  oil ;  according  to  Chevallier  and  Donovan  (J.  Chim.  med.  23,  128 
and  186),  on  the  other  hand,  it  is  not  a  constant  constituent.  Herberger 
(Jahrb.  pr.  Pharm.  2,  178)  found  in  most  cases,  but  not  always,  both 
iodine  and  bromine  (the  quantity  of  which  he  determined),  sometimes 
iodine  without  bromine,  sometimes  neither  one  nor  the  other.  See  also 
Bley  And  Brandes  (N.  Br.  Arch.  18,  156),  Wackenroder  {N.  Br.  Arch.  24. 145), 
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Chevallier  (J.  Chim.  mid,  22,  695),  L.  Ghmelin  {Ann.  Pharm.  29,  218,  and 31,  321), 
GUrardin  and  Preissep  (Compt.  rend.  14,  618),  alao  Marder  {N.  Br.  Arch.  13,  163) 
and  Kiimmell  (y.  Br.  Arch.  32,  99),  the  last  two  of  whom  found  no  iodine  in  cod- 

livep  oil.— Water,  alcohol,  and  ether  do  not  extract  the  iodine  and 
bromine  (Herberger),  whereas  iodide  of  potassium  added  to  cod-Hver 
oil  is  dissolved  out  by  alcohol  (Stein,  J.  pr.  Chem.  24,  306).  When 
cod-liver  oil  is  carefully  charred,  the  residue  is  found  to  contain  bro- 
mine and  iodine,  but  not  the  whole  quantity  present  in  the  oil 
(Herberger).  When  the  oil  is  saponified,  the  iodine  passes  into  the 
under-lye  (L.  Gmelin) ;  when  the  oil  is  saponified,  the  aqueous  solu- 
tion of  the  potash-salt  precipitated  by  sulphate  of  magnesia,  and  the 
liquid  filtered,  the  iodine  passes  into  the  filtrate,  and  cannot  be  de- 
tected by  carbonising  the  magnesia- soap  and  exhausting  the  residue 
with  nitric  acid  (Grager,  JV.  Br,  Arch,  26,  60).  The  iodine  neither 
passes  into  the  under-lye,  nor  into  the  acid  liquid  obtained  on  decom- 
posing the  soap,  but  remains  associated  with  the  fatty  acids  (Stein). 
The  only  way  of  detecting  it  is  to  saponify  the  oil  and  carbonise  the 
soap  (De  Jongh).  Ludwig  also  (Apoth.  Ver.  Zeit,  1,  181)  obtained,  on 
the  one  hand,  glycerin  free  from  iodine,  on  the  other  soap  containing 

iodine.  WinkUr^s  statement  (Jahrb.  pr,  Pharm.  25,  110)  tliat  cod-liver  oil,  when 
saponified  bj  potash  or  lead  •oxide,  does  not  yield  eljcerin,  but  instead  of  that  sub- 
stance, Winckler's  propylic  oxide  or  propjlic  acid,  does  not  agree  with  the  earlier  ex- 
periments of  De  Jongh  and  Marder ;  neither  is  it  confirmed  by  the  obseryations  of 
Ludwif. 

Wnen  cod-liver  oil  which  has  been  exhausted  with  water  is  saponi- 
fied, the  Boda-soap  decomposed  by  neutral  acetate  of  lead,  and  the 
lead- salt  exhaustea  with  ether,  margarate  of  lead  remains  undissolved, 
while  the  ether  takes  up  De  Jongh's  gaduin,  besides  oleate  of  lead. 
The  oleate  of  lead  is  reconverted  into  soda-salt,  the  latter  dissolved 
in  hot  alcohol  of  30°  B,  and  the  solution  cooled  to  0° ;  the  gaduin  then 
remains  dissolved,  and  may  be  separated  from  the  solution  by  sulphuric 
acid.  This  gaduin  is  a  dark -brown,  friable,  inodorous  and  tasteless 
acid,  which  is  insoluble  in  water  and  in  nitric  acid,  but  dissolves  with 
red  colour  in  oil  of  vitriol,  and  may  be  reprecipitated  by  water  or 
alkalis.  It  emits  when  burnt  the  odour  of  acetic  acid  and  of  cod-liver 
oil ;  contains  68*9 1  p.  c.  C,  7*51  H.,  and  23*58  0. ;  its  lead-salt  contains 
61-73  C,  5-49  H.,  27-31  PbO. ;  and  its  silver-salt  50-21  C,  5'37  H., 
27-63  AgO.    De  Jongh  gives  the  formula  C^H'K)*  and  C«H'»MO". 

The  turbid  residue  of  a  light  brown  cod-liver  oil,  deposited  at  6** 
after  previous  warming,  large  crystalline  lamines,  which  were  collected 
on  linen,  pressed,  saponified  with  potash,  and  purified  by  salting  out 
the  soap,  decomposing  the  aqueous  solution  with  basic  acetate  of  lead, 
exhausting  the  lead-plaster  with  ether,  and  decomposing  it  with  warm 
aqueous  hydrochloric  acid.  These  crystals  consist  of  Luck's  Gadinic 
acid,  which,  after  decolorisation  with  animal  charcoal,  and  recrystallisa- 
tion  from  alcohol,  forms  thin  shining  laminse,  melting  at  63^  or  64%  and 
solidifying  in  very  long  needles  at  60°.  —  The  potash-salt  forms  large 
shining  laminsB.  The  baryta-salt  dried  in  vacuo,  contains  57*22  p.  c.  C., 
9-58  H.,  7-75  0.,  and  25-45  BaO. ;  the  silver  salt,  50-85  p.  c.  C,  8*34  H., 
6*86  0.,  and  33-95  AgO.,  agreeing  nearly  with  Luck's  formula  of  the 
acid  C*fl*0*.  The  acid  dissolves  sparingly  in  cold,  easily  in  hot 
alcohol  (Luck,  N.  Jahrb.  Pharm,  6,  249;  Chem.  CerUr,  1857,  191). 
These  data  do  not  accord  either  with  any  other  of  the  individual  known  hJbij  acids, 
or  with  any  mixture  of  them  (Kr.). 

Cod-bver  oil  kept  in  a  closed  vessel  for  10  years,  contained  77*44 
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p.  c.  C,  11'27  H.,  and  11'29  0. ;  the  same  after  keeping  for  10  year.* 
with  access  of  air,  contained  72-71  p.  c.  C,  10*14  H.,  and  17*15  6. ;  it 
had  therefore  taken  up  a  quantity  of  oxygen,  amounting  to  5*52  p.  c. 
of  its  weight,  or  51*6  times  its  volume.  At  the  same  time  it  had 
become  viscid  and  turbid  (Attfield,  Chem.  News,,  2,  99 ;  Rep,  Ckim.  pure^ 
2,  433  ;  Kopp*8  Jahresb.  1860,  325).  —  Oil  of  vitriol  colours  cod-liver  oil 
black  ('Girardin  &  Preisser).  A  mixture  of  2  pts.  oil  of  vitriol  and 
1  pt.  cod-liver  oil,  becomes  hot,  blood-red,  black  and  thick  after  several 
days,  and  smells  of  sulphurous  acid  (Marder).  A  few  drops  of  oil  of 
vitriol  colour  cod-liver  oil  violet,  red-brown,  and  finally  black ;  seal  and 
whale-oil  treated  in  like  manner  immediately  become  brown  and  black 
(Eiimmell,  N,  Br.  Arch.  32,  99).  —  A  well  shaken  mixture  of  5  vol. 
cod-liver  oil  and  1  vol.  sulphuric  acid  of  sp.  gr.  1  *475  or  1*53  becomes 
purple  after  15  minutes ;  a  mixture  of  the  oil  with  the  same  proportion 
of  sulphuric  acid  of  sp.  gr.  1*635,  dark-brown.  Nitric  acid  of  sp.  gr. 
1*22,  used  instead  of  sulphuric  acid,  does  not  colour  the  oil;  but  nitric 
acid  of  sp.  gr.  1*33  reddens  it ;  so  likewise  does  syrupy  phosphoric 
acid,  whereas  nitrosulphmic  acid  turns  it  brown  (Calvert,  J>pr.  Chan^ 
61,  354). 

When  cod-liver  oil  is  mixed  with  oil  of  vitriol,  and  the  mixture  is 
heated  with  excess  of  alkali,  an  odour  of  oil  of  rue  is  emitted ;  the 
mixture,  diluted  with  water  and  distilled,  gives  off  a  light  yellow  oil, 
having  the  smell  of  oil  of  rue,  lighter  than  water,  and  boiling  at  about 
300**.  If  the  mixture  of  cod-liver  oil  and  oil  of  vitriol  is  kept  for 
some  days  and  then  distilled  with  lime  and  water,  it  yields  a  milky 
distillate,  having  the  odour  of  peppermint  (Wagner,  J.  pr.  Ckem.  46, 
165;  comp.  xiv.  451).  —  When  cod-liver  oil  is  (Sstilled  with  potash- 
ley,  a  watery  distillate  is  obtained,  having  the  odour  of  train-oil,  and 
containing  Winckler's  propylic  oxide  (Wagner).  Cod-liver  oil  heated 
with  \  of  its  volume  of  soda-ley  of  sp.  gr.  1*34,  acquires  a  red  colour 
(Calvert). 

With  alcoholic  ammonia  it  forms  a  large  quantity  of  amide,  melting 
at  80®  (Carlet).  Rowney  (/.  pr.  Chem.  67,  160)  obtained  a  small 
quantity  of  amide,  melting  at  93**,  becoming  solid  and  transparent  at 
94°,  containing  on  the  average,  75*69  p.  c.  C.,  12*99  H.,  and  4*35  N., 
and  easily  soluble  in  alcohol. 

10.  Eay-liver  oil.  —  Obtained  by  boiling  the  livers  of  Ea^  clcwata 
and  R.  batis  with  water.  Pale  yellow ;  smells  like  fresh  whale  oil. 
Sp.  gr.  0*928.  Neutral.  It  deposits  a  white  snbstance  when  exposed 
to  the  air,  more  quickly  when  chlorine  is  passed  into  it.  With  oil  of 
vitriol  it  acquires  a  dark-red  colour,  changing  after  a  quarter  of  an 
hour's  standing  and  stirring  to  light  violet ;  100  pts.  alconol  of  89  p.  c, 
dissolve  1*5  pts.  of  the  oil  at  10°,  and  14*5  pts.  at  the  boihng  heat. 
100  pts.  boiling  ether  dissolve  88  pts.,  the  greater  portion  of  which  is 
deposited  on  cooling.  By  saponification,  oleic  acid,  margaric  acid, 
glycerin,  and  delphinic  acid  having  an  offensive  odour,  are  obtained. 
A  litre  of  the  oil  contains  0*18  grm.  iodide  of  potassium.  (Girardin 
&  Preisser,  N.  J.  Pharm.  1,  503  ;  CompL  rend.  14,  618;  J.j)r.  Chem.  26, 
399.)  See  also  Gobley  {N.  J.  Pharm.  5,  306),  who  found  0*21  grm. 
iodide  of  potassium  in  the  litre.  The  oil  contains  phosphorus  and 
sulphur  (Gobley,  N.  J.  Pharm.  6,  25 ;  J.  pr.  Chem.  83,  374). 

11.  Burbot-fat.  —  From  the  liver  of  Gadus  Lota  or  Lota  vulgaris. 
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Pale  yellow ;  has  an  odour  fainter  than  that  of  train-oil.    Contains 
neither  iodine  nor  bromine  (Herberger,  Jakrh,  pr,  fharm.  2,  178). 


Oaygm-nuckm  C»H*0*. 

Digitaliretin. 

Walz.    N.  Jahrh.  Pharm.  9,  304 ;  further  10,  326. 
See  DigitaUn  (p.  331). 

Formaticm.  1.  Digitaletin  is  resolved,  by  boiling  with  dilute  sul- 
phuric add,  into  digitaliretin  and  sugar,  paradigitaletin  being  formed 
at  the  same  time. — 2.  When  digitalin  is  boiled  with  dilute  sulphuric 
acid ,  sugar  and  digitaletin  are  produced,  the  latter  then  decomposing 
further,  as  in  1. 

Prqxtration.  When  4  gr.  digitaletin  are  boiled  with  200  gr.  water 
and  6  gr.  oil  of  vitriol,  for  several  days,  or  as  long  as  the  deposit  still 
contains  undecomposed  digitaletin  (sparingly  soluble  in  cold  alcohol), 
a  yellow  resin  separates  out,  which,  when  washed  with  water,  then 
dried,  and  treated  with  absolute  ether,  gives  up  to  this  solvent,  digita- 
liretin, amounting  to  half  the  weight  of  the  digitaletin  used,  while 
0*52  gr.  para-digitaletin  remains  behind  in  the  form  of  a  yellowish 
brown  powder.  By  spontaneous  evaporation  of  the  ether,  the  digi- 
taliretin is  obtained  as  a  loose  powder. 

When  304  pts.  digitalin,  dissolved  in  20  pts.  of  water,  are  boiled 
with  500  pts.  oil  of  vitriol  till  completely  decomposed,  the  precipitate 
then  washed  to  remove  adhering  acid,  and  treated  in  alcoholic  solution 
with  basic  acetate  of  lead,  a  colourless  solution  is  obtained  which 
(after  removal  of  the  lead.  Kr.)  dries  up  to  a  cauliflower-like,  indistinctly 
crystalline  mass.  This,  when  treated  with  absolute  ether,  gives  up 
130  pts.  of  digitaliretin,  while  59  pts.  paradigitaletin  remain  undis- 
solved. 

Yellowish-white  powder,  having  a  bitter,  not  sharp  taste,  and 
melting  at  60^  to  a  resin. 

Walz. 

CdleMlaUon  aocording  to  Walz.  a.  b. 

82  0    192  ....    7218        40  O    240  ....    71'4&  ....    721  ....    7210 

26  H  26  ....      9-77        82  H  82  ....      962  ....      9*8  ....      9*81 

6  O  48  ....  1806    8  O  64  ....  19-06  ....  181  ....  1809 

0»H»0« ....  266  ....  100-00    C"H»0» ....  836  ....  10000  ....  1000  ....  10000 

«.  from  digitatelin  $  h,  from  digitalin. 

Wals  is  midecided  between  the  two  fonnuls  just  giren.  If  the  first  be  adopted, 
the  decomposition  of  dieitalin  maj  be  explained  by  supposing  that  sugar  and 
digitaletin  are  first  fonnea : 

the  latter  being  fixrther  resolved,  either  into  digitaliretin  and  sugar  i 
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C«H»OW  «  0»H»0«  +  Cn2H"0« 

or  into  paradigitaletin  and  water, 

C44H»80W  -  C*«H«OW  +  4H0. 

Assuming  these  formxil»,  the  composition  of  the  acrid  principles  A  and  B  (xir,  532) 
may  be  represented  by  the  formulae  C«H«0«,2H0,  and  C«H«0«,3H0,  whereas,  if  the 
second  formula  of  digitaliretin  (C«H«08)  be  adopted,  the  formula  C«H«0»  +  2HO 
and  +  8H0  are  obtained. 

Digitaliretin  is  quickly  dissolved  by  strong  nitric  acidy  forming  a 
dark  yellow  solution,  which,  when  evaporated,  leaves  a  golden-yellow 
nitro-compound. 

Insoluble  in  water;  dissolves  with  reddish-yellow  colour  in  oil  of 
vitriolj  and  is  precipitated  therefrom  by  water;  insoluble  in  hydro^ 
chloric  acid,  ammonia^  and  potash-ley. 

Dissolves  in  alcohol  and  in  ether. 


Glucosides  of  Digitaliretin. 

1.  Digitaletm. 

?  C**H«0"  =  C»H"0«,C»»H**0» 

Walz.     Jahrb.pr.  Pharm,  21,  33.  —  N.  Jahrh.  Pharm.  8,  322;  further, 

9,  307 ;  further,  10,  319. 
Delffs.     N.  Jahrh.  Pharm,  9,  26. 

Formerly  called  DigUalin  by  Wals,  and  spoken  of  for  the  most  part  by  that 
name  in  the  meinoirs  aboye  cited.    (See  JHgitalin.) 

Occurrence.  —  In  purple  and  yellow  f ox-rglove  (Digitalis  purpurea  and 
D.  lutea. 

Preparation.  —  A.  From  FoX'>glove  leaves.  When  the  dried  and  pul- 
verised leaves  are  freed  from  chlorophyll  by  complete  e^austion  with 
ether,  and  the  undissolved  residue  is  further  exhausted  with  alcohol, 
the  alcoholic  tincture  yields,  with  alcoholic  sugar-of-lead,  a  copious 
yellow-green  precipitate ;  and  the  filtrate,  freed  from  excess  of  lead 
by  hydrosulphuric  acid  and  decolorised  by  animal  charcoal,  yields, 
when  left  to  evaporate  over  oil  of  vitriol,  crystals  and  nodules  of 
digitaletin,  amounting  to  0*43  p.  c.  of  the  weight  of  leaves  used  (Walz). 

The  mother-liquor  retains  digitalin  in  solution,  which  may  be  obtained  by  precipi- 
tating with  tannic  acid,  dissolving  the  precipitate  in  alcohol,  digesting  the  alpohoLic 
solution  with  hydrated  oxide  of  lead  till  the  whole  of  the  tannic  acid  is  precipitated, 
and  evaporating  the  filtrate.  From  the  digitalin  thus  obtained,  ether  extracts  only 
traces  of  acrid  principle  and  fat  (Walz). 

B.  From  crude  Digitalin  (p  331).  1.  The  substance  is  freed  by 
absolute  ether  from  the  body  designated  by  Walz  as  digitalicrin 
(xiv.  680) ;  the  digitalin  is  then  dissolved  out  by  cold  water ;  and  the 
remaining  digitaletin,  after  being  washed  with  cold  water,  is  purified 
by  re-crystallisation  from  boiling  alcohol  of  sp.  gr.  0*83  (Walz). 

2.  Crude  digitalin  is  triturated  to  a  pulp  with  cold  alcohol  of  70  p.  c. ; 


DIGflTALETlN.  329 

the  pulp  is  left  to  drain  upon  a  filter ;  and  the  residue  is  washed  on  the 
filter  with  small  quantities  of  alcohol,  as  long  as  the  alcohol  which  runs 
off  appears  coloured  when  viewed  in  rather  thick  layers.  When  the 
residue  is  dissolved  in  boiling  alcohol  of  80  to  85  p.  c,  the  solution 
filtered  as  hot  as  possible,  deposits  on  cooling,  dazzling  white  fiakes  of 
digitaletin,  only  a  small  quantity  of  which  remains  dissolved  in  the 
mother-liquor  (Delffs). 

Properties,  White,  crystalline  nodules  (Walz).  Microscopic  roundish 
grains,  haying  the  diameter  of  the  corpuscles  of  human  hlood  (Pelifs).  Its  solu- 
tion in  cold  water  has  a  strong,  bitter  taste  (Walz).  According  to  a  later 
statement  of  Walz,  water  heated  with  digitaletin  is  tasteless.     If  dried  at  45 

and  then  further  heated,  it  gives  off  2  p.  c.  water  at  100°,  melts  at 
175**,  and  begins  to  decompose,  with  evolution  of  acid  vapours,  at 
206^ 


Walz  original  gave  the  formula  C^ISPO*, 

Decompositiom.  1.  Digitaletin  heated  on  platinum-foil,  melts,  puffs 
up,  and  gives  off  white  fumes,  which  bum  with  a  slight  deposit  of  soot 
(Walz).  —  2.  By  boiling  with  dilute  sulphuric  <icid,  it  is  resolved  into 
sugar  and  digitaliretin,  a  certain  quantity  of  paradigitalin  being  formed 
at  the  same  time  : 

C«H»80M  «  C»«H»0»  +  0»H»0«  (Walz). 

The  formation  of  sugar  hy  hoiling  digitaletin  with  dilute  sulphuric  acid,  had  pre- 
▼iously  hoen  obserred  by  Delffs.  —  3,  Digitaletin  immersed  in  oil  of  vitriol^ 
assumes  a  dark-red  colour,  and  then  dissolves  completely.  Water 
renders  the  solution  turbid,  then  colours  it  olive-green,  and  dissolves 
the  whole.  —  4.  Digitaletin  dissolves  in  fuming  jutric  acid,  with  yellow 
colour,  and  without  perceptible  decomposition ;  and  water  subsequently 
added,  separates  a  jelly  and  then  white  flocks. 

Combinations.  Digitaletin  dissolves  at  mean  temperature  in  848 
pts.,  at  45 ""  in  500  pts.,  and  at  the  boiling  heat  in  222  pts.  water,  and 
separates  from  the  last  solution  in  nodules  on  cooling.  —  It  dissolves 
in  cold  hydrochloric  acid  of  sp.  gr.  1*21,  and  is  precipitated  by  water,  — 
It  dissolves  without  coloration  in  aqueous  ammonioj  and  is  separated 
again  by  evaporation,  or  by  addition  of  water. 

It  dissolves  in  3^  pts.  alcohol  of  sp.  gr.  0*85  at  mean  temperature, 
in  2^  to  2^  pts.  at  the  boiling  heat,  in  3^  pts.  absolute  alcohol  at  15"", 
and  in  2.  pts.  at  the  boiling  heat.  —  It  dissolves  in  1960  pts.  ether  at 
15°,  and  in  1470  pts.  boiling  ether. 

Tannaie  of  Digitaletin.  —  Obtained  by  predpitating  aqueous  digita- 
letin with  tannic  acid.  After  drying  it  is  yellowish-brown,  and  when 
rubbed  to  powder  forms  a  mass  resembling  tannic  acid ;  it  is  insoluble 
in  water,  but  soluble  in  alcohol  (Walz). 
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2.  ParadigitaletilL 

Walz.    N.  Jahrb.  Pharm.  9,  805. 

Obtained,  together  with  sugar  and  digitaliretin,  by  the  decomposition 
of  digitaletin  and  digitalin  by  dilute  sulphuric  add  (p.  328),  and  purified 
by  recrystallisation  from  alcohoL 

Shining,  yellowish,  tasteless  mass,  not  decomposed  at  100^. 

Walx. 
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a.  obtained  from  digitaletin,  h  from  digitalin.  —  Differs    from  digitaletin  by 
containing  4  at.  lese  water. 

Faradigitaletin  melts  and  hums  at  high  temperatures,  leaving  char- 
coal. —  (HI  of  vitriol  dissolves  it,  first  with  brownish,  then  with  fine 
red  colour ;  and  water  added  to  the  solution  throws  down  greenish 
flakes.  —  Fuming  nitric  add  dissolves  it  quickly,  and,  with  evolution  of 
gas,  forming  a  solution  which  becomes  cloudy  on  addition  of  water. 

Faradigitaletin  is  insoluble  in  water.  —  It  dissolves  in  warm  hydro^ 
chloric  acid  of  sp.  gr.  1*16,  and  remains  in  its  original  state  when  the 
solution  is  evaporated.  It  dissolves  slowly  in  cold,  rapidly  in  warm 
potash-leif,  and  is  precipitated  by  acids.  It  does  not  dissolve  in  aqueous 
ammonia,  and  is  not  altered  by  evaporation  therewith. 

Soluble  in  alcohol^  insoluble  in  ether. 


3.  Digitalin. 

?  C«H«0"  =  C«BPHy,C»«H«0« 

HoHOLLE  (1845).    i\r.  J.  Pharm.  7,  57 ;  abstr.  Bereel,  Jahrtsber,  26, 

720. 
0.  Henbt.    N.  J.  Pharm.  7,  460 ;  abstr.  £er^  Jahresber,  26,  723. 
Nativeixb.    J.  Chim.  m4d,  21,  61 ;  abstr.  JBerzeL  Jahresber.  26,  724f 
KuSMAKK.    J.  Chim.  mSd.  22,  377. 
L.  A.  BnCHNEB.    Bepert.  88,  173. 
Lbboubdais.    N.  Ann,  Chim.  Phys.  24, 58;  Ann.  Pharm.  67, 251 ;  J^pr, 

Chem.  45,  363. 
HoMOLLE  &  QuEVEMNB.     Memoircs  mr  la  DigitoUnB  ;  ab^tr.  N,  Mfpertp 

9,  1. 
A.  BuGHKEB,  Sen.    N.  Bepert.  9,  38. 
Q.  F.  Walz.    Jahrh.  pr.  Pharm.  12,  88 ;  further,  14,  20 ;  further,  21, 

29;  further,  24,  S6.—N,  Jahrb.  Pharm.  8,  822;  further,  9,  302; 

further,  10,  319. 
Delfts.    N.  Jahrh.  Pharm.  9,  25. 


DIGITALIN.  331 

Attempts  to  isolate  the  bitter  principle  of  the  purple  fox-glore  {DigitaUt 
purpurea)  were  made  many  years  ago  by  Ijeroyer  (£ibl.  univ.  26,  108;  8ohw, 
42,  110),  Dulong  d'Astefort  {J.  J^harm.  13,  879;  N.  IV.  16,  2,  209;  Berz. 
Jahrether,  8,  278),  Meylink  {EepeH.  28,  237),  Planiowa  {ZmUchr.  Math.  Phys. 
4, 450),  Wataon  J.  Welding  {J.  of  Philad.  ColL  of  Pharm.  1833  ;  abstr.  J,  Pharm. 

20,  98  ;  Ann.  Pharm.  13,  212),  Badig  (Ehrmann,  das  Neueste  ^c.  der  Pharm, 
Wien.  1834,  2,  142),  Lancelot  {Ann.  Pharm.  12,  251),  Branlt  &  Poggiale  {J.  Pharm. 

21,  130),  B.  TrommBdorff  {N.  Br.  Arch.  10,  113),  A.  Henry  {J.  Scienc.  Phys.  4,  74) 
and  Bonjean  (N.  J.  Pharm.  4,  25) ;  but  all  these  authors  describe  as  Digitalin 
chiefly  the  ethereal  or  alcoholic  extract,  or  the  substances  precipitated  by  acids  from 
infusions  of  digitalis.  Homolle  first  obtained  a  purer  product,  and  must  therefore 
be  regarded  as  the  discoverer  of  digitalin.  Walz,  following  chiefly,  but  not  wholly, 
the  directions  given  by  Homolle,  obtained  his  crude  digitaSin,  which  he  afterwards 
(see  below)  resolved  into  digitalin,  digitaletin,  digitaliretin,  and  other  substances, 
some  of  which  appear  to  be  identicaL  with  those  subsequently  obtained  by  Homolle  & 
Quevenne  from  Homolle*s  digitalin.  Other  chemists,  adopting  other  modes  of 
preparation,  obtained  substances  of  difierent  properties  —  which  they  nevertheless 
describe  as  digitalin.  These  relations  are  still  more  confused  by  the  circumstance 
that  the  French  make  a  distinction  between  digitaline  and  digitalin;  that  Kossmann's 
diffUaUne  again  does  not  agree  with  that  of  Homolle  &  Quevenne ;  and  that  Walz  at 
first  designated  his  digitaletin  as  digitalin,  regarding  it  as  identical  with  HomoUe's 
digitalin,  whereas  he  now  gives  the  name  digitalin  to  the  bitter  substance,  C^H^O^, 
formerly  called  digitatolin.  For  these  reasons,  the  products  obtained  by  different 
ohemisto  from  digitalis,  will  here  be  described  separately  (Kr.). 

On  a  liquid  volatile  alkaloid  from  digitalis,  obtained  in  the  same  wi^titiwi'  aa 
conine  from  hen^lock,  and  regarded  by  W.  Engelhardt  (Zeiteehr.  Chem.  Pharm,  5, 
722)  as  the  active  principle  of  the  plant,  further  communications  may  be  expected. 

Occurrence,  In  the  leaves  of  Digitalis  purpurea*  —  The  seed  and 
capBules  likewise  contain  digitalin  (A.  Buchnery  sen.)  Also  in 
Digitalis  lutea^  at  and  after  flowering  time. 

A.  Walz's  Digitalin.  Formerly  known  as  digitasolin,  and  designated  as  such  in 
the  memoirs  above  cited. 

Prq>aration.  The  green  parts  of  the  fox-glove  plant  coarsely 
pulverised  are  exhausted  in  a  Keal's  press  with  8  pts.  alcohol  of  sp.  gr. 
0'852 ;  the  alcohol  is  distilled  from  the  clear  tincture  in  the  water-bath; 
the  residue  is  treated  with  water  so  long  as  it  imparts  a  bitter  taste  to 
that  liquid ;  and  the  united  extracts  are  digested  with  levigated  oxide 
of  lead  and  a  small  quantity  of  basic  acetate,  till  a  filtered  sample  is 
no  longer  clouded  by  the  basic  acetate.  The  liquid  is  then  filtered ;  the 
greater  part  of  the  dissolved  lead  is  removed  by  dilute  sulphuric  acid, 
the  rest  by  sulphate  of  ammonia;  the  solution  is  neutralised  with 
aqueous  ammonia  and  filtered ;  the  precipitate  well  washed ;  and  the 
solution  precipitated  with  aqueous  tannic  acid  (less  advantageously 
with  infusion  of  gall-nuts  or  oak-bark).  The  precipitate,  well  washed 
and  pressed,  is  triturated  with  recently  precipitated  hydrate  of  lead, 
and  exhausted  with  alcohol ;  the  alcoholic  extracts  are  freed  from  a 
small  quantity  of  dissolved  lead  by  hydrosulphuric  acid,  and  from  the 
greater  part  of  the  alcohol  by  distillation ;  and  the  residue  is  left  to 
evaporate  slowly. 

The  aqueous  decoction  of  the  plant  may  also  be  treated,  as  above 
described,  instead  of  the  alcoholic  extract ;  but  the  digitalin  thus 
obtained  is  more  coloured,  and  requires  to  be  purified  by  treating  its 
alcoholic  solution  with  a  small  quantity  of  blood-charcoal  (Walz). 

2.  The  alcoholic  extract  of  the  comminuted  leaves  is  agitated  with 
basic  acetate  of  lead,  and  the  yellowish  green  filtrate  is  precipitated 
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with  hydrosnlphiiric  add.  After  separating  the  sulphide  of  lead,  the 
alcohol  is  distilled  o£f ;  the  residae  is  exhausted  with  ether;  the  portion 
insoluble  in  ether  is  taken  up  by  water,  and  this  solution  is  precipitated 
with  tannic  add  The  washed  precipitate  dissolved  in  alcohol  and 
decomposed  bj  basic  acetate  of  lead,  leaves  nearlj  white  digitalin  as 

residue  (bj  what  treatment  ?  Kr.)  ( Walz). 

3.  The  recently  dried,  coarsely  bruised  leaves  are  completely  ex* 
hausted  with  alcohol ;  the  resultuig  tinctures  are  freed  from  alcohol  by 
distillation  ;  and  the  residue,  after  being  evaporated  to  the  thickness  of 
an  extract,  is  exhausted  with  water  containing  -^^^  of  acetic  add.  The 
acetic  solution  is  shaken  up  with  purified  animal  charcoal,  filtered, 
neutralised  with  ammonia,  and  precipitated  by  tannic  acid.  The  dried 
precipitate  is  exhausted  with  alcohol  of  90  p.  c ;  the  extracts  are  again 
decolorised  and  freed  from  alcohol  by  distillation ;  and  the  dry  residue 
is  twice  washed  with  water.  The  undissolved  portion  is  dried,  washed 
by  agitation  with  ether,  dissolved  in  warm  alcohol  of  90  p.  a,  and  the 
solution  is  left  to  evaporate  (Wittstein).  This  process  yields  from 
1-25  to  1-43  p.  c.  digitalin  (Wittstein),  07  to  0-8  p.  c  (Walz> 


Aooording  to  Walx,  the  Mine  product  is  likewiie  obtBuoed  hj  the  following  proeev. 
The  aqueous  extract  of  digitaJM  is  exhausted  with  aloohol,  filtered,  mixed  with 
tartaric  add  to  leparate  a  lomll  quantil^  of  potach,  decanted,  and  precipitated  with 
neutral  acetate  of  lead,  and  the  exoew  of  lead  U  remored  from  the  filtrate  hj  hydro- 
sulphuric  acid.  The  greater  part  of  the  alcohol  is  distilled  off^  and  the  residue  is 
eraporated  to  drjness  and  treated  with  acetic  acid,  which  diseobres  the  hitter 
principle,  and  learee  it,  on  eraporation,  as  a  reddish-yellow  bitter  mass,  ropy  when 
warm,  hard  and  brittle  when  cold,  easily  soluble  in  water  and  alcohol,  insoluble 
in  ether,  precipitable  by  basic  acetate  of  lead  and  by  tannic  add  (Dulong 
d'Astafort).  The  bitter  substance  obtained  by  Dulong  differs  but  little  from 
digitalin,  but  is  contaminated  with  alkalis  (Walz). 

Crude  digitalin  prepared  by  either  of  these  processes  still  contains : 
1.  Certain  substances  which  may  be  extracted  by  ether  (xiv,  530 — 532), 
viz.,  digitaloic  acid,  the  acrid  principles  of  digitalis,  A  and  B,  and 
digitalis-fat  (all  included  by  Walz  under  the  term  digitalicrin  or  digi- 
talacrin).  2.  A  substance  insoluble  in  cold  water,  viz.,  digitaletin.  — 
To  separate  these  substances  and  prepare  pure  digitalin,  the  following 
process  is  adopted : — 

Crude  digitalin  is  exhausted  with  absolute  ether ;  the  residue  is 
covered  with  8  pts.  of  water,  which  dissolves  the  digitalin,  leaving 
the  digitaletin  at  the  bottom  in  the  form  of  a  white  powder ;  and  the 
undissolved  portion  is  collected  and  thoroughly  washed  with  cold  water. 
The  solution  is  either  (a)  decolorised  with  animal  charcoal,  filtered,  and 
evaporated  to  dryness ; — or  better  (ft),  precipitated  by  tannic  acid ;  the 
precipitate  washed,  dried  at  a  gentle  heat,  and  triturated  with  an 
equal  quantity  of  hydrated  oxide  of  lead,  and  with  water ;  the  solu- 
tion, after  standing  for  some  time,  filtered  from  the  undissolved  portion ; 
and  the  latter  thoroughly  washed.  The  solution,  when  carefully 
evaporated,  leaves  a  nearly  colourless  jelly,  which,  when  perfectly 
dry,  may  be  triturated  to  a  yellowish  powder. 

Walz  afterwards  suspected  that  digitalin  thus  prepared  might 
still  retain  digitaletin :  he  therefore  now  dissolves  the  precipitate 
produced  by  tannic  acid  (as  in  b)  in  warm  alcohol ;  agitates  the  solu- 
tion with  basic  acetate  of  lead  till  all  the  tannin  is  removed ;  preci- 
pitates the  excess  of  lead  by  hydrosulphuric  acid ;  and  leaves  the  filtrate 
to  evaporate. 
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Properties.  Yellowish  amorphous  mass  which  cannot  be  obtained 
white,  even  after  repeated  solution  in  water,  precipitation  with  tannic 
acid,  and  decomposition  of  the  precipitate  with  basic  acetate  of  lead 
(Walz).  Remains  imaltered  at  100°,  melts  at  137'5°,  and  decomposes 
at  300°.  Tastes  strongly  bitter  (Walz).  For  its  physiological  properties, 
see  below.  Molecular  rotation,  left,  la]r  =  30  (Buignet,  N,  J.  Fharm, 
40,  252). 

Walz  {mean). 
Dried,  earlier.  later, 

66  C   836    65-26    55-95    65-2 

48  H  48    7-90    812    79 

28  O  224    86-84    35-93     86-9 

C*«H*0»    608    10000    10000    1000 

Walz  formerly  assigned  to  it  the  formula  C?'H*'0*. 

Decompositions  1 .  Digitalin  heated  on  platinum*foil,  burns  without 
residue. — 2.  With  cold  oil  of  vitriol^  it  becomes  red-brown,  then  on 
dilution  with  water,  dirty  greenish  brown,  without  precipitation  of  much 
of  the  dissolved  matter.  —  By  boiUng  with  dilute  sulphuric  acid,  it  is 
resolved  into  sugar,  digitaliretin  and  paradigitaletin.  100  pts«  digi- 
tahn  yielded  42-8  p.  c.  sugar,  39*5  p.  c.  digitaliretin,  and  19*3  p.  c. 
paradigitaletin.  Hence  Walz  supposes  that  the  digitalin  is  first 
resolved  into  sugar  and  digitaletin  (C«fl«0»  =  C"H»«0»'^  +  C«H»0») ; 
and  that  the  latter  is  partly  converted,  by  abstraction  of  4  at.  water, 
into  paradigitaletin,  partly  resolved  into  digitaliretin  and  sugar 
(C**H»0"  =  C"H»0"  +  C*»H«0«).  —  3.  Digitalin  is  dissolved  by  hi/dro- 
chloric  acid  of  sp.  gr.  1'2,  and  is  partly  precipitated  on  diluting  the 

solution  with  water  (Walz).  By  hoiling  with  dilute  hydrochloric  acid,  it  yields 
sugar  (Ludwig)  (iV.  Br.  Arch.  82, 138).  —  4.  It  dissolves  in  fuming  nitric  acid 
With  reddish  yellow  colour,  and  shght  evolution  of  red  vapours ;  and 
water  added  to  the  solution,  first  forms  a  jelly,  afterwards  separates  a 
yellow  deposit  (Walz). 

Combinations.  Digitalin  dissolves  in  125  pts.  cold  and  42  pts.  boiling 
water.  —  The  statement  of  Abl  (Oesterr.  Pharm.  ZeiUchr.  8,  201)  that  digitalin 
dissolves  in  1,290  pts.  water  at  19"  appears  to  relate  to  digitaletin.  Digitalin 
dissolves  in  aqueous  ammonia  with  rose-red  colour,  changing  .to 
brownish,  is  precipitated  by  water,  and  remains  apparently  unaltered 
when  the  ammonia  evaporates.  It  dissolves  at  mean  temperature  in 
2^  pts.  absolute  alcohol,  or  spirit  of  sp.  gr.  0*85,  at  the  boihng  heat  in 
1|  to  2  pts.  —  It  dissolves  in  20,000  pts.  of  ether  at  15°,  and  in  10,000 
pts.  boiling  ether  (Walz).  —  In  80  pts.  chloroform  at  17^°  (Schlimpert, 
N.  Br.  Arch.  100, 152). 

Tannate  of  Digitalin.  From  an  aqueous  solution  of  digitalin 
tannic  acid  throws  down  a  flocculent  precipitate,  which  soon  adheres 
together  into  a  resinous  transparent  mass ;  this,  when  dry,  becomes  of 
a  brownish-yellow  colour,  and  can  be  rubbed  down  to  a  light  grey 
powder;  it  is  soluble  in  500  parts  of  cold,  or  300  parts  of  boiling 
water ;  in  the  latter  it  melts  to  a  soft  resin  containing  45  per  cent, 
of  digitalin  (Walz). 

B.  Homolle's  Digitalin.  This  substance  was  subsequently  designated 
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by  HomoUe  &  Qnevenne  as  la  DigitaUne^  and  shown  to  be  a  mixture. 
According  to  Walz,  it  is  identical  with  digitaletin  (p.  328). 

Two  pounds  of  roughly-powdered  fox-glove  leaves  are  moistened 
with  water,  and  exhausted  in  a  percolator;  the  aqueous  extract 
is  precipitated  by  basic  acetate  of  lead;  carbonate  of  soda  is 
added  to  the  filtrate  as  long  as  it  forms  a  precipitate ;  the  lime  is 
thrown  down  by  oxalate  of  ammonia ;  and  the  magnesia  by  phosphate 
of  soda  and  ammonia.  The  solution  is  filtered  off,  and  precipitated 
with  excess  of  tannic  acid ;  the  precipitate  is  collected,  washed  with 
a  Uttle  cold  water,  and  while  still  moist,  mixed  with  half  its  weight  of 
washed  litharge ;  and  the  soft  mass  is  drained  on  blotting-pa{)er,  dried 
at  a  gentle  heat,  pounded,  and  digested  in  boiling  alcohol.  The 
alcoholic  solution,  evaporated  at  a  gentle  heat,  leaves  digitalin,  which 
may  be  freed  from  deliquescent  salts  by  washing  with  water,  dissolved 
in  boiling  absolute  alcohol,  treated  with  animal  charcoal,  and  obtained 
as  a  yellow  granular  mass,  by  spontaneous  evaporation  of  the  filtrate. 
This  is  pounded,  drenched  with  ether  for  24  nours,  and  afterwards 
boiled  in  it.  The  undissolved  portion  is  Homolle*s  digitalin,  a  small 
quantity  of  which  is  likewise  deposited  from  the  ethereal  solution  by 
spontaneous  evaporation,  in  white  crusts,  but  mixed  with  a  greenish 
oil  and  slender  needles  of  another  substance  (HomoUe). 

Properties,  White  warty  masses  or  fine  scales,  inodorous,  but 
having  a  very  bitter  taste.  The  dust  causes  sneerfng.  Neutral.  A 
dose  of  0*01  gramme  taken  internally  considerably  depresses  the  pulse, 
and  causes  headache,  confused  vision,  and  debility.  —  It  prevents  fer- 
mentation in  a  solution  of  sugar  to  which  yeast  has  been  added 
(A.  Buchner,  sen.). 

Decompositions.  1.  On  being  heated  to  180**,  it  becomes  yellow;  at 
200°  it  turns  brown,  softens,  and  swells  up;  then  at  200 **  [f]  sinks 
down  again,  and  now  tastes  less  bitter,  but  sharper  and  astringent. — 
2.  Digitalin  is  inflammable,  and  burns  with  a  sooty  flame. — 3.  With 
oil  of  vitriol^  it  forms  at  once  a  dark  solution,  exhibiting  after  a  few 
days,  a  crimson  colour  when  viewed  in  thin  layers,  and  becomes  green 
on  addition  of  a  little  water.  —  4.  Phosphoric  acid  turns  it  green,  but  does 
not  dissolve  it.  —  6.  It  is  immediately  dissolved  by  strong  hydrochloric 
acid ;  the  solution  in  a  few  moments  assumes  an  emerald  green  colour, 
and  after  standing  for  an  hour,  deposits  a  green  powder,  which  becomes 
dark  green  in  a  few  days.  —  6.  Treated  with  nitric  acidy  it  gives  off 
nitrous  fumes,  and  forms  a  yellow  solution,  which  aftei'wards  assumes 
a  golden  colour.  —  7.  When  boiled  down  with  solution  of  potash,  it  loses 
its  bitter  taste,  and  then  tastes  astringent  (HomoUe). 

Combinations.  DigitaUn  is  soluble  in  about  2,000  parts  of  cold  and 
1,000  parts  of  boiling  water : — It  dissolves  unchanged  in  concentrated 
acetic  acid ;  in  dUute  acids  not  more  plentifully  than  in  water,  and 
does  not  form  salts  with  them.  The  aqueous  solution  does  not  give 
precipitates  with  solutions  of  metallic  salts  (HomoUe).  It  is  easOy 
soluble  in  alcohol  and  in  mixtures  of  alcohol  and  water. — It  dissolves  in 
1,250  parts  of  cold  anhydrous  ether  of  sp.  gr.  0726. — The  alcoholic 
solution  of  digitalin  is  precipitated  by  tannic  acid  (HomoUe). 

0.  Heni-y  treats  the  alcoholic  extract  of  digitaUn  with  a  mixture 
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of  1  part  acetic  acid  and  82  parts  water  at  40^  to  50%  decolorisee  the 
solution  with  animal  charcoal,  filters,  nentralises  with  ammonia,  and 
precipitates  with  decoction  of  nutgalls.  The  precipitate  is  mixed 
with  a  third  of  its  weig'ht  of  litharge  and  digested  in  2  measures  of 
alcohol  of  sp.  gr.  0*83  ;  and  the  liquor,  separated  by  filtration  and  press- 
ing the  residue,  is  treated  with  animal  charcoal  and  evaporated  to 
diyness  after  filtration.  The  residue  is  now  washed  two  or  three 
times  with  ether,  the  digitalin  then  remaining.  1  kilogramme  of  the 
dry  leaves  yields  from  9  to  10  grammes  of  digitalin,  exhibiting  the 
properties  described  by  Homolle  (0.  Henry). 

The  following  description  by  Eosmann  (N,  J.  Pharm,  38,  1),  ap- 
pears to  refer  to  Homolle's  digitalin,  B. 

Properties.  Hydrate  of  digitalin  (?Kr.)  loses  10*07  per  cent,  of 
water  at  100*  without  further  change  and  is  then  highly  hygroscopic. 
It  is  free  from  nitrogen, 

Koemann. 
Calculation  aecordinff  to  Kosmann.  meany  <U  100**. 

64  C  324    63-20    6270 

46  H 45    7-39    7-52 

30  O  240     39-41     3978 

C"H«0»  e09    10000    100-00 

So  aooording  to  KoBmann. 

Decompositions,  Digitalin  boiled  with  dilute  sulphuric  acid  is  re- 
solved into  Kosmann's  digitaliretin  and  fermentable  sugar : 

C"H«0»  +  4H0  «  0"H»Oi<>  +  2C*2H"0". 

100  parts  digitalin  gave  as  an  average  57*41  pts.  sugar  and  46'67 
pts.  digitahretin.  During  the  ebullition,  the  smell  of  digitalin  is 
perceptible. — 2.  It  dissolves  slowly  when  boiled  in  soda-ley  and  is  con- 
verted into  digitalic  acid  without  formation  of  sugar.  100  pts, 
digitalin  yield  116*3  digitalate  of  soda. 

0.  Homolle  and  Quevenne's  Digitaline. — The  digitalin  prepared  by 
Homolle  is  decomposible  into  digitalin,  digitaline,  and  digitalose. 
When  Homolle's  digitalin  is  treated  with  alcoholic  ether  of  078  sp.  gr. 
the  digitaline  and  digitalose  are  dissolved  and  the  digitalin  is  left 
behind ;  and  if  the  filtrate  be  then  evaporated  to  dryness,  and  the 
residue  treated  with  alcohol  of  60%  the  digitaline  dissolves,  leaving 
the  digitalose.  The  digitaline  may  be  recovered  by  evaporating  the 
solution. 

Properties.  Non-crystalline  scales,  or  pale-yellow,  transparent, 
friable  resio.  It  withstands  the  action  of  the  air,  has  a  peculiar  faint 
odour  and  very  bitter  taste.  Neutral.  For  its  physiological  action  see 
N.  Itepert,  9,  20. 

It  behaves  with  hydrochloric  like  Homolle's  digitalin.— Dissolves 
very  sparingly  in  water,  in  all  proportions  in  alcohol^  in  100  parts  ether 
of  sp.  gr.  0-727  at  9**  at.  (Homolle  &  Quevenne). 

D.  Digitalin  of  Lf^ourdais.  —  The  aqueous  solution  of  the  extract  of 
digitalis  prepared  with  dilute  alcohol,  is  precipitated  with  neutral  acetate 
of  lead,  filtered,  and  shaken  up  with  bone-black  previously  washed  in 
acid,  whereby  the  liquor  loses  its  colour  and  bitter  taste.  On  decanting 
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the  liquor,  washing  the  charcoal  with  water,  exhanstmg  it  by  boiling: 
in  alcohol,  eTaporating  the  weaklT-coloored  aloohotic  solntion  over  a 
water-bath,  and  leaving  it  to  cfjfA,  a  powder  is  deposited  which  is  to 
be  washed  and  dL««olTed  in  alcohol :  the  solnticm  thus  obtained  yields 
crystals  of  digitahn  by  spontaneous  eraporation.  -  These  are  very- 
bitter,  neutral,  and  free  from  nitrogen.  They  dissolve  in  aH  of  vitriol, 
forming  a  beautiful  purple  solution,  which,  alter  some  time,  becomes 
brown  and  defiosits  a  black  substance.  The  pnr|Je  solution  becomes 
green  on  additi^>n  of  water.  The  crystals  are  but  sparingly  soluble  in 
water;  they  dissr>]ve  without  colour  in  htfdrochluric  and  in  nitric  add  or 
alcohol,  with  greater  facility  in  proportion  as  it  is  more  free  ixom 
water,  and  but  slightly  in  ether  (Lebourdais). 

E.  Digitalin  of  Nati velle.  —  5<^H)  gr.  coarsely-powdered  fox-glove 
leaves  are  exhausted  in  a  percolator  with  alcohol  of  50  p.  c.;  the  dark- 
red  tincture  is  evaporated  on  flat  dishes  in  a  current  of  air ;  and  the 
residue  is  dissolved  in  a  litre  of  warm  water :  tannate  of  digitalin  then 
remains  behind  as  a  sticky  mass,  which  is  washed  with  a  little  water 

and  removed.  (This,  when  rabjerted  to  the  following  treatment,  yields  modified 
digitalin.)  The  solution  is  evapr»rated  down  to  4  litres ;  1,000  grs.  of 
basic  acetate  of  lead  is  stirred  weU  into  it ;  the  precipitate  is  separated 
by  filtration ;  the  greater  part  of  the  lead  removed  from  the  filtrate  by 
animal  charcoal,  the  remainder  by  sulphate  of  ammonia;  and  as 
much  sulphate  of  ammonia  is  dissolved  in  the  clear  filtrate  as  it  is 
able  to  take  up.  From  this,  after  some  time,  the  digitalin  separates  in 
white  flakes,  which,  after  24  hours,  are  collected,  washed  with  a  satu- 
rated solution  of  sulphate  of  ammonia,  and,  after  drying,  dissolved 
in  8  parts  of  water,  sulphate  of  lead  then  remaining  undissolved.  The 
solution  is  again  precipitated  by  saturation  with  sulphate  of  ammonia, 
and  the  precipitate  of  digitalin  is  collected,  dried,  and  drenched  with 
alcohol  of  95  p.  c.  The  filtered  solution,  evapiorated  at  a  gentle  heat, 
deposits  the  digitalin  (Nativelle, «/.  Chim.  med,  21,  61 ;  abstr.  Berz, 
Jahresb.  26,  724. 

The  solution  of  the  alcoholic  extract,  prepared  according  to  1,  is 
precipitated  with  tannic  acid,  and  hot  water  is  poured  upon  the  pre- 
cipitate till  it  melts,  after  which  it  is  kneaded  iu  warm  water ;  20  grs. 
of  the  still  moist  precipitate  is  then  dissolved  in  1  litre  of  warm  water 
with  the  aid  of  10  drops  of  solution  of  ammonia ;  the  solution  is  pre- 
cipitated with  neutral  acetate  of  lead  at  20°  and  filtered  ;  and  in  case 
the  filtrate  is  still  coloured,  basic  acetate  of  lead  is  added  to  it.  The 
lead  is  again  removed  by  carbonic  acid  and  sulphate  of  ammonia,  and 
the  digitalin  is  precipitated  from  the  filtrate  by  saturation  with  sulphate 
of  ammonia;  it  may  then  be  purified  like  that  obtained  by  method  1. 
(Nativelle). 

Properties.  Amorphous,  translucent,  friable  resin,  having  a  per- 
sistent, bitter,  and  pungent  taste.  The  dust  irritates  the  eyes,  and 
causes  sneezing.  0*1  gr.  is  poisonous  to  animals  if  it  cannot  be  voided 
by  vomiting,    r^eutral.     Permanent  in  the  air.    Contains  nitrogen. 

Decompositions.  1.  Heated  on  platinum- foil  it  melts,  becomes 
coloured,  and  gives  off  aromatic  vapours,  which  are  inflammable,  and 
bum  with  a  sooty  deposit.  —  2.  The  diluted  watery  solution,  after 
standing  several  days  in  a  covered  glass  vessel,  acquires  the  smell  of 
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cumarin,  then  of  bitter  almonds,  deposits  white  flocks,  and  becomes 
acid,  but  still  tastes  bitter  and  sharp.  —  3.  It  is  precipitated  from  its 
aqueous  solution  as  modified  digitalin  (see  below)  by  weak  acids,  slowly 
at  mean  temperatures,  very  quickly  at  the  boiling  heat.  —  4.  It  dis- 
solves in  nitric  acid  and  in  oU  of  vitriol  with  dark-red  colom*.  —  5.  By 
contact  with  alkaline  solutions,  it  loses  its  bitter  taste,  which  is  restored 
only  in  modified  form  by  neutralisation  with  acids. 

Combinations.  Soluble  in  all  proportions  in  cold  water.  —  Prom  a 
solution  not  too  dilute,  it  is  precipitated  by  basic  acetate  of  lead,  but  not 
by  the  neutral  acetate.  —  It  is  easily  soluble  in  weak  spirit,  sparingly 
in  absolute  alcohol^  insoluble  in  ether.  It  is  precipitated  from  its 
aqueous  solution  by  tannic  acid  in  white  flocks,  which  unite  into  a 
soft,  translucent  mass  (Nativelle). 

Nativelle  describes  a  modified  digitalin  (perhaps  identical  with  Walz's 
digitaUretin :  Kr.).  which  he  obtains  by  the  following  method :  The 
extract  obtained  from  500  grs.  fox-glove  leaves  is  dissolved  in  2  litres 
of  water;  the  solution  is  precipitated  by  neutral  acetate  of  lead ;  the 
dissolved  lead  is  removed  from  the  filtrate  by  hydrosulphuric  acid ;  and 
the  solution  is  again  filtered  and  evaporated  to  three-fourths  of  its 
bulk.  On  addition  of  a  little  acetic  acid,  this  liquor,  after  long  standing, 
or  immediately  on  being  warmed,  deposits  the  modified  digitalin  in 
translucent  oily  drops.  —  This  modified  digitalin  likewise  separates  out 
when  the  tannate  of  digitalin,  obtained  as  in  E,  is  dissolved  in  weak 
alcohol,  and  precipitated  by  basic  acetate  of  lead ;  and  the  filtrate, 
after  being  freed  from  lead  by  hydrosulphuric  acid,  is  left  to  itself.  — 
Or  sufficient  acetic  acid  is  added  to  the  solution  of  extract  of  digitalis 
in  a  small  quantity  of  water,  and  the  tannate  of  digitalin^  which 
separates  after  some  time,  is  treated  as  above  described.  This 
digitalin  likewise  tastes  extremely  bitter,  but  dissolves  with  difficulty 
in  water,  easily  in  alcohol,  from  which  it  separates  in  confused  crystals 
by  slow  evaporation  (Nativelle). 

F.  Digitalin  (not  Digitaline)  of  Kosmann  (J.  Chim.  med.  22,  377). 
EoBxnaim's  digitaline  is  identical  with  Homolle's  digitalin.  —  It  OCCUrs  in  small 
quantity  in  the  common  fox-glove  {Digitalis  purpurea).  When  dry 
fox-glove  leaves  are  boiled  in  a  small  quantity  of  water,  shining 
crystals  of  this  digitalin  may  be  seen  on  agitating  the  cooled  decoction 
in  sunshine.  —  Dry  fox-glove  leaves  are  exhausted  with  cold  water,  the 
solution  is  precipitated  with  terbasic  acetate  of  lead,  and  the  filtrate  is 
treated  for  digitalin  according  to  p.  34,  B.  The  precipitate  is  washed, 
boiled  for  a  quarter  of  an  hour  with  solution  of  soda,  and  the  brown 
filtrate  is  supersaturated  with  dilute  sulphuric  acid ;  it  then  deposits  a 
flocculent  precipitate,  which  is  collected,  washed,  dried,  and  boiled  with 
alcohol  of  85  p.  c.  The  alcoholic  extract  is  evaporated  ;  and  the  solid 
crystalline  residue  is  treated  six  times  with  ether,  which  dissolves 
Kosmann's  fatty  acid  of  digitalis ;  it  is  then  boiled  with  water,  which 
removes  the  extractive  matter  and  leaves  a  white  flocculent  substance 
undissolved.  This  substance  collected,  washed,  and  dissolved  in 
boiling  alcohol,  separates  partly  on  cooling,  partly  after  further 
evaporation,  in  crystalline  scales  consisting  of  Kosmann's  digitalin.  — 
Scales,  exhibiting  under  the  microscope  a  pearly  lustre,  like  that  of 
boracic  acid.     Neutral.     Free  from  nitrogen.    Has  a  sharp  taste. 

On  being  heated  it  bums  without  residue,  giving  off  white  fumes 
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and  condenfling  in  yellow  drope,  which  afterwards  solidify  in  the 
crystalline  form.  It  dissolves  sparingly  in  water^  and,  when  boiled  in 
that  liquid,  imparts  to  it  a  pearly  Instre ;  the  solution  deposits  white 
flocks  on  skddition  of  dilute  sulphuric  acid.  It  dissolves  in  aqueous 
carbonate  of  soda,  and  is  thrown  down  by  acids.  The  aqueous  solu- 
tion gives  a  white  preciintate  with  neutral  and  basic  acetate  of  lead,  not 
with  sesquichlonde  of  iron  or  nitrate  ofsQver, 

Dissolves  freely  in  warm  alcohol,  not  in  ether  (Eosmann). 

O.  Digitalin  of  Lancelot,  L.  A.  Buchner  and  others. — ^Lancelot  re- 
peatedly exhausts  the  aqueous  extract  of  digitalis  at  40°  with  alcohol 
of  36° ;  evaporates  to  an  extract ;  redissolves  this  extract ;  and  adds 
to  the  solution  8  times  its  weight  of  dilute  hydrochloric  add.  By 
this  means  a  yellow  flocculent  precipitate  of  digitalin  is  formed,  which  is 
increased  by  addition  of  water.  The  digitalin  still  remaining  in  solu- 
tion may  be  precipitated  from  the  filtrate  by  potash.  The  precipitates, 
washed  and  dissolved  in  alcohol,  are  treated  several  times  with  animal 
charcoal,  whereby  a  nearly  colourless  solution  is  obtained  which 
deposits  yellow  crvstalline  grains  on  evaporation. — This  digitalin  is 
sharp,  permanent  m  the  air,  and  has  an  alkaline  reaction  (probably  on 
aooount  of  the  alkali  contained  in  it.  Wtdz),  Oil  of  vitriol  turns  it  rose-red, 
then  olive-green.  It  is  soluble  in  acids,  and  is  precipitated  therefrom 
by  water  (Lancelot) — The  digitalin  thus  obtained  is,  according  to 
L.  A.  Buchner,  a  weak  resin-add.  It  is  soluble  in  alkaline  liquids 
and  is  precipitated  by  acids,  even  by  acetic  acid,  but  is  re-dissolved 
by  an  excess  of  acetic  acid.  The  alkaline  solution  loses  its  bitterness 
on  standing,  more  quickly  when  warmed.  It  dissolves  with  difficulty 
in  water,  easily  in  alcohol,  but  is  nearly  insoluble  in  ether  (Buchner). 
Buchne^a  description  does  not  therefore  agree  with  that  of  Lancelot. — BiegeL 
(N.  Br.  Arch.  58,  290)  purified  the  digitalin  which  he  obtained  by  Lancelot's  pro- 
cess with  animal  charcoal,  according  to  the  method  giyen  by  Lebouzdais  (p.  836), 
and  found  it  then  to  agree  with  that  of  Lebourdais. 

Appendix  to  Digitcdiretin  and  Digitalin, 

1.  Eosmann'si)t^da74r6/m  is  formed  byboiling  digitalin  (Homolle's?) 
or  digitalic  acid  with  acids  (see  page  336). 

Perhaps  the  same  as  Walz's  digitaletin  (Er.). 

Digitalin  is  boiled  with  dilute  sulphuric  acid  for  many  hours  or 
until  it  is  completely  decomposed;  the  digitaliretin  which  separates 
is  collected,  washed  and  dried,  then  dissolved  in  boiling  alcohol ;  and 
the  filtrate  is  left  to  evaporate  slowly,,  whereupon  it  solidifies  in  a 
granular  mass,  which  may  be  purified  by  recrystailisation. 

Properties.  Shining  plates,  which  at  169^  begin  to  melt  without 
further  change.    It  reddens  litmus  slightly.    Tastes  bitter. 

Eosmann. 
Calculatum  according  to  Eosmann.  meam, 

80  C 180    6815 63-28 

26  H 25    8-77 8-41 

10  O  80    28-08    2886 

0*»H»Ow  286    10000    10000 

Kosm-ton  erroneously  calculates  the  ccnjposition  of  digitaliretin  at  68*5  p.  c  (Er.) 
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It  scarcely  dissolves  in  water,  but  renders  the  liqnid  bitter.  —  It 
does  not  dissolve,  either  in  aqueous  ammonia  or  in  potaah-Uy,  The 
alcoholic  solution  produces  scarcely  any  precipitate  in  an  alcoholic 
solution  of  neutral  acetate  of  lead,  but  yields  with  it,  on  evaporation, 
a  granular  precipitate,  while  an^nonia  added  to  the  supernatant  acid 
liquid  throws  down  white  flocks,  which  disappear  on  being  heated,  and 
re-'appear  on  cooling.  With  basic  acetate  of  lead  it  forms  a  crystalline, 
and  with/errotw  sulphate  a  pale  yellow  precipitate.  — With  sulphate  of 
coppery  digitaliretin  forms  a  sky-blue  precipitate,  which,  when  dried  at 
100°,  contains  42*27  p.  c.  digitaliretin,  6'9  p.  c.  oxide  of  copper,  and 
51*8  p.  c.  of  terbasic  sulphate  of  copper,  and  from  whicn  alcohol 
extracts  the  whole  of  the  digitaliretin.  —  The  solution  of  digitaliretin 
slowly  produces  turbidity  in  a  solution  of  niirate  of  silver  to  which 
alcohol  has  been  added,  and  precipitates  shining  scales  which  soon 
turn  brown. 

Digitaliretin  dissolves  sparingly  in  cold,  easily  in  boiling  alcohol  of 
90  p.  c,  and  sparingly  in  ether  (Eosmann,  N,  J.  Phamu  38,  1). 


2.  Digitalinic  Acid. 

KosHANN.    N.  J.  Pharm.  88,  14. 

FormaUan.    By  boiling  digitalin  B  with  8oda*ley. 

Prq>araHon.  Di^talin  is  boiled  for  H  hours  with  a  solution  of  soda 
of  86°  (Baum^),  the  water  which  evaporates  being  replaced ;  the  liquid 
is  nearly  neutralized  with  dilute  sulphuric  acid,  and  evaporated  to 
dryness ;  the  residue  is  exhausted  with  boiling  alcohol ;  and  the  filtrate 
is  evaporated.  It  then  deposits  digitalinate  of  soda,  which  is  decom- 
posed by  a  slight  excess  of  dilute  sulphuric  acid,  and  the  flocculent 
precipitate  which  separates  is  collected  and  crystallised  from  boiling 
alcohol.  When  an  alkaline  solution  of  digitalin,  after  boiling  and 
cooling,  is  at  once  precipitated  with  excess  of  dilute  sulphuric  acid, 
the  greater  part  of  the  digitalinic  acid  is  thrown  down ;  the  rest  may 
be  precipitated  by  boiling  with  sulphate  of  copper,  and  obtained  in 
the  free  state  by  decomposing  this  salt  with  hydrosulphuric  acid. 

Propertiee,  Crystalline  mass  consisting  of  microscopic,  shining,  and 
translucent  plates.  It  has  an  acid  reaction,  and  tastes  somewhat 
bitter.  When  dried  at  100°  it  contains  50*94  p.  c.  0.,  7'54  BL,  and 
41-52  0. 

By  boiling  with  acidSf  it  is  resolved  into  digitaliretin  and  sugar. 

Digitalinic  acid  combines  with  baaea.  With  soda  it  forms  a  salt, 
which  crystallises  in  rosettes,  and,  when  dried  at  100°,  contains  on 
the  average  14*08  p.  c.  soda.  —  It  precipitates  lead  and  silver  salts, 

Digitalinic  acid  is  soluble  in  alcohol. 

3.  Digitalic  Acid. 

Ptb.  Morin.    N.  J.  Pharm.  7,  295. 

Preparation.    The  hot  aqueous  infusion  of  fox-glove  leaves  is  eva- 
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porated  over  a  water-bath ;  alcohol  of  92  p.  c.  is  added  to  the  syrup  as 
long  as  a  precipitate  is  formed ;  the  liquid  is  filtered  after  some  days ; 
the  alcohol  distilled  off  the  filtrate ;  and  the  remaining  liquid  is  eva- 
porated down  to  a  thick  extract*  This  extract  is  digested  several 
times  in  hot  ether,  until  it  has  lost  all  bitterness,  whereupon  (aooording  to 
Morin !)  digitalin  and  digitalic  acid  are  dissolved.  Caustic  baiyta  is 
now  gradually  added  to  the  ethereal  tinctures,  till  they  acquire  an 
alkaUne  reaction  ;  and  the  yellow  precipitate  is  collected,  washed  with 
ether  till  it  is  no  longer  bitter,  then  witn  alcohol  of  92  p.  c,  as  long  as 
the  alcohol  becomes  coloured,  and  decomposed  under  water  with 
(preferably  an  insufficient  quantity  of)  dilute  sulphuric  acid.  The 
reddish  and  very  acid  filtrate  is  evaporated,  excluding  the  air  as 
much  as  possible,  and  decanted  after  cooling  and  standmg,  to  allow^ 
the  separation  of  a  brovm  flocculent  precipitate ;  alcohol  of  95  p.  c  is 
added  to  precipitate  any  digitalate  of  baryta  that  may  have  remained 
in  solution ;  and  the  filtrate  is  evaporated  in  vacuo  to  the  crystallising 
point.  The  crystals  found  in  the  brown  mother-liquor  must  be  re- 
crystallised  from  alcohol  with  the  least  possible  access  of  air. 

Properties.  White  needles,  having  a  not  unpleasant  sour  taste. 
They  redden  litmus  strongly,  and  have  a  faint  peculiar  odour. 

Decompositions.  Digitalic  acid,  when  heated^  melts,  gives  off  a 
suffocating  vapour,  blackens,  burns  with  a  white  flame,  and  leaves  a 
light  inflammable  charcoal.  —  Exposed  to  light  or  oiV,  especially  in 
presence  of  alkalis,  it  is  changed  to  a  black  product,  which  then  colours 
the  solutions,  and  does  not  dissolve  in  water,  but  easily  in  alcohol ;  less 
in  ether. 

Combinations.  Digitalic  acid  is  easily  soluble  in  vxOer.  It  decom- 
poses carbonates,  displacing  the  carbonic  acid. 

Its  soluble  salts  soon  become  yellow  when  exposed  to  the  air. 
The  deliquescent  potash-salt  crystallises  with  difficulty ;  the  soda-salt 
better.  The  baryta  and  lime-saUs  are  soluble  in  water,  insoluble  in 
alcohol  and  ether.     The  magnesia-salt  is  soluble  in  water. 

Digitalate  of  Zinc. — When  digitalic  acid  is  agitated  with  excess  of 
carbonate  of  zinc,  an  add  filtrate  is  formed  which,  on  evaporation  in 
vacuo,  deposits  at  first  a  transparent  gum,  which,  after  some  days, 
becomes  crystalline.  It  does  not  become  coloured  on  exposure  to  the 
air  so  quickly  as  the  other  salts. 

Digitalate  of  Lead  is  white,  heavy,  and  insoluble ;  the  copper-salt 
is  green,  insoluble ;  the  silver-salt  white,  insoluble  in  water,  soluble  in 
nitric  acid. 

Digitalate  of  soda  throws  down  a  copious  flocculent  precipitate 
from  a  watery  solution  of  ferrovjs  sulphate^  but  does  not  cuter  ferric 
acetate. 

Digitalic  acid  dissolves  very  easily  in  alcohol^  less  in  ether. 
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4.  Fatty  Acids  from  Digitalis. 

KOSMA19N  (1846).    J.  Chim.  m^d.  22,  877. 

Diffiioleic  ttcit^. 

Compare  Kosmann's  Bigitalin  (p.  837). 

The  ethereal  solutions  of  the  acid  obtained  as  there  described 
leaves  on  evaporation  a  green  oil,  which  soon  solidifies  into  a  granulo- 
crystalline  mass.  This  is  dissolved  in  an  aqueous  solution  of  bi- 
cai'bonate  of  soda,  precipitated  with  acetic  acid,  then  washed,  and 
dissolved  in  ether,  from  which  it  is  recovered  on  evaporation. 

Green,  star-shaped  groups  of  needles,  which  melt  at  30°,  make 
grease-spots  on  paper,  have  a  not  unpleasant  odour,  and  sharp, 
bitter  taste.    Its  alcoholic  solution  reddens  litmus. 

Sparingly  soluble  in  water.  —  Decomposes  the  aqueous  solutions  of 
the  carbonates  and  hicarhonates  of  the  alkalis^  dissolves  in  them,  and 
is  precipitated  in  green  flocks  by  acids.  —  It  forms  with  the  heavy 
metallic  oxides^  insoluble,  yellow  or  green  feathery  salts. 

Potash-mlt,  —  The  acid  dissolves  slowly  in  cold  aqueous  solution  of 
bicarbonate  of  potash.  The  solution  is  evaporated  to  dryness,  and  the 
residue  digested  in  cold  alcohol  of  85  p.  c. ;  this  leaves  on  evaporation 
a  greenish-brown  imperfectly  ciystaUine  residue  which  does  not  con- 
tain any  carbonate  of  potash.  Its  aqueous  solution .  froths  like 
soap-water. 

Soda-aalt,  —  Obtained  in  the  same  manner  as  the  potash-salt.  It  is 
a  soft  soapy  mass,  soluble  in  ether. 

Baryta-salt.  —  Obtained  from  the  potash-salt  by  double  decomposi 
tion.    It  crystallises  in  tufts,  which  at  100°  become  green  and  guinmy. 
It  contains  1872  p.  c.  baryta,  and  81*28  p.  c.  acid. 

Lead-salt.  —  Obtained  from  the  soda-salt  and  neutral  acetate  of  lead 
by  double  decomposition.  Green  gummy  tufts,  which  melt  at  60°,  and 
do  not  solidify  in  the  crystalline  form  on  cooling.  It  contains  25*13 
p.  c.  oxide  of  lead,  and  74*87  p.  c.  acid.  On  being  drenched  with 
ether,  it  is  resolved  into  an  acid  salt  which  dissolves,  and  a  residue  of 
basic  salt,  the  latter  containing,  at  100°,  64*88  p.  c.  oxide  of  lead 
and  35*12  acid. 

The  acid  is  easily  soluble  in  alcohol  and  ether. 


Primary  Nucleus  0"^". 

Getylene. 

Dumas  &  Peligot.    Ann.  Chim,  Phys.  62,  8 ;  Pogg.  36,  139 ;   J.  pr* 

Chem.  9,  285. 
Berthelot.     Compt,  rend,  44,   1350  ;    N.  Ann.   Chim.  Phys.  51,  81 ; 

Chim,  organ.  1,  121 ;  Ann.  Pharm.  104,  184 ;  J.  pr.  Chem,  72,  106  ; 

Chem.  Centr.  1857,  573. 

CHhke.     Cetylen.    Aeihalen.     (See  yii,  156.) 
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Formatton,  —  1.  Prom  ethal  by  the  action  of  pboephoric  acid 
(Dumas  &  Peligot).  —  2.  Chloride  of  cetyl,  on  continued  boiling,  gives 
up  hydrochloric  acid,  and  is  converted  into  cetylene  (Tuttscheff).  — 
3.  By  the  action  of  pentachloride  of  phosphorus  on  ethal,  chloride  of 
cetyl  and  cetylphosphoric  acid  being  formed  at  the  same  time 
(Tuttscheff).  —  4.  By  the  dry  distillation  of  spermaceti-fat  (Smith).  — 
6.  One  of  the  oils  resulting  from  the  diy  distillation  of  stearic  acid  is  probaby 
cetylene  (Eedtenbaoher). 

Preparation,  Ethal  is  distilled  once  or  twice  with  pounded  com- 
mercial glacial  phosphoric  acid,  and  the  distillate  is  redistilled  with 
anhydrous  phosphonc  acid  (Dumas  &  Peligot).  The  distillate  collected 
from  the  rapid  distillation  of  spermaceti  forms,  with  potash-ley,  a  soap  ftcfm  the 
aqueous  solution  of  which  ether  extracts  cetylene  (Smith). 

Properties.  Colourless,  non-solidifiable  oil,  which  makes  grease- 
stams  on  paper.  Boils  at  276**  (274°,  Tuttscheff)  without  decomposi- 
tion. Neutral,  tasteless.  Vapour-density  =  8-007  (Dumas  &  Peligot). 
Sp.  gr.  0-7893  at  16*2*,  the  sp.  gr.  of  water  at  4"*  being  taken  as 
unity  (Mendelejef).    {Compt,  rmd.  51,  97 ;  Kopp^a  Jahresb,  1860,  7.) 

Dumas  &  Peligot.      Smith. 

82  C 192    85-71    84-98    84*40 

82  H    82     14-29 1420    1412 

v/^A      •...•.M.Mt«...M...M«  ««4     .....M.   XUU'Uv      .••••M.      i79*l0      ...•••.•     «fO*02 

Yolumes.  density. 

O-Tapour 82    .......    18-812 

H-gM    32    2-218 

Cetylene*Tapoiir  m ^ m*m.«      2 16*680 

1    7-766 

Cetylene  bums  with  a  pure  white  6ame  (Dumas  &  Peligot).  It 
combines  at  ordinary  temperatures  and  at  100°  with  hydrochloric  and 
hydrohromic  (zcids.  When  cetylene  is  heated  to  100°  with  a  large 
excess  of  a  cold-saturated  aqueous  solution  of  hydrochloric  acid  in  a 
sealed  tube  for  100  hours,  about  the  half  of  the  cetylene  is  converted 
into  chloride  of  cetyl  (or  an  isomeric  compound,  as  shown  at  least  in 
the  case  of  the  amyl  series  ?  Er.) ;  nevertheless,  it  does  not  appear 
that  there  is  any  excess  of  cetylene  to  be  separated  (Berthelot). 

Cetylene  is  insoluble  in  watery  but  dissolves  easily  in  alcohol  and 
in  ether  (Dumas  &  PeUgot). 


Cetylic  Ether. 

C«H»0  =  C»H«  HO. 

More  correctly  C«*H"0»  =  C«H»0,C«»BPH). 

Fbidau.    Ann.  Pharm.  88,  22. 
Oxide  qf  CetyU 
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Iodide  of  oetyl  is  heated  to  110''  with  sodium-ethal  till  it  is  decom- 
posed, with  separation  of  iodide  of  sodium ;  the  product  is  dissolved  in 
ether ;  the  iodide  of  sodium  separated  by  boiling  with  water ;  and  the 
product  is  finally  purified  by  repeatea  crystallisation  from  boiling 
alcohol,  washiQg,  and  melting  the   crystals  in  water. — When  ethal  is 

heated  witih  oil  of  Titriol  the  mixture  oontains,  aocordinic  to  Heintz,  oetyl-ether  and 
oetyl-aldeh^de.    See  page  846. 

Beautiful  shinmg  laminae,  melting  at  55^,  and  solidifying  to  a 
radiating  mass  at  53*5°.  At  IdO"*  it  turns  brown,  gives  off  a  faint, 
fatty  odom*,  and  a  small  quantity  of  brown  distillate,  the  remainder 
passing  over  unchanged  at  about  300 ''. 

It  IS  decomposed  by  oil  of  vitriol,  but  is  not  changed  by  boiling 
hydrochloric  or  nitric  adds. 

FridaiL 
mean, 

82  0 192    82-40    8202 

88  H 88    1417    1424 

0 8     .......      3-48    3-74 

0«H»0 288    100-00    10000 


Ethal. 


Ghevbeul.  Ann,  Chm.  Fhya.  7,  157. — Eecherches  mr  le  corps  graSj  161 
and  239. 

Lecanu  &  Bussr.  J,  Pharm.  12,  625 ;  Mag.  Pharm,  17,  150 ;  Ann. 
Chim.  Pky8. 34,  57. 

DuuAS  &  Pelioot.    Ann.  Chim.  Phya.  62,  5 ;  J.pr  Ckem.  9,  285. 

Dumas  &  Stass.    Ann.  Chim.  Phya.  73,  113;  Ann.  Pharm.Zb^  139. 

L.  Smith.     Ann.  Pharm.  42,  241 ;  N.  Ann.  Chim.  Phys.  6,  40. 

SxENHOUSB.  PhiL  Mag.  J.y  20,  271 ;  Mem.  Chem.  Soc.  1,  43 ;  J.  pr. 
Chem.  27,  253. 

Fjeudau.  Ann,  Pharm.  83,  1 ;  abstr.  J.  pr.  Chem.  57,  457 ;  N.  Ann. 
Chim.  Phys.  36,  365.    Preliminary  notice :  Ann.  Pharm.  80,  117. 

W.  HsiMTz.  Also  as  a  survey  of  the  whole  of  Heintz's  researches 
on  the  fats.  —  1.  Melting  point  of  Stearin:  Berl.  Akad.  Ber,  1849, 
222 ;  J.  pr.  Chem.  48,  382  ;  Pharm.  Centr.  1850,  188 ;  Inst.  1849, 
390;  Lieb.  Kopp's  Jahresb.  1849,  342.  —  2.  Mutton-fat,  Spermaceti, 
Human  fat ;  Pogg.  84,  221  and  238 ;  J.  pr.  Chem.  53,  443  ;  Ann. 
Pharm.  80,  293;  Pharm.  Centr.  1851,  645;  Jnst.  1852,  63;  Lieb. 
Kopp^s  Jahresb.  1851,  446.  —  3.  Spermaceti:  Pogg.  87,  21  and 
267 ;  J.pr.  Chem.  57,  30 ;  Pharm.  Centr.  1852,  583 ;  Chem.  Gaz.  1852, 
821 ;  N.  Ann.  Chim.  Phys.  37,  361 ;  Lieb.  Kopp's  Jahresb.  1852,  603. 
—4.  Mutton-fat.  Mixed  nature  of  Margaric  acid :  Pogg.  87,  553  ; 
/•  pr.  Chem.  57, 300 ;  Ann.  Pharm.  84,  297 ;  Pharm.  Centr.  1852,  777. 
Chem.  Oaz.  1853^ 4tl i  Lieb. Kopp's  Jahresb.  1852,  515.— 5.  Beef-suet: 
Pogg.  89,  579 ;  Ann.  Pharm.  88,  295 ;  Lieb.  Kopp's  Jahresb.  1853, 
445.-6.  Butter:  Pogg.  90,  137;  Ann.  Pharm.  88,  300;  J.pr. 
Chem.  60,  301 ;  Cliem.  Gaz.  1853,  441 ;  N.  J.  Pharm.  25,  71 ;  Lieb. 
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Kapp's  Jahresh.  1853,  447.  —  7.  Spermaceti :  Pogg,  92, 429  and  588 ; 
Ann.  Pharm.  92,  291 ;  J.pr.  Chem.  62, 349  and  482  ;  63,  162 ;  Pharm. 
Centr.  1854,  585 ;  Phil.  Mag.  (4)  9,  74 ;  Inst.  1854,  405  ;  Lia>.  Kopp*8 
Jahresh.  1854,  456.  —  8.  Melting-point  of  Stearin  :  Pogg.  93,  431  ; 
Ann.  Pharm.  92,300;  J.  pr.  Chem.  63,  168;  Pharm.  Centr.  1854, 
777;  Inst.  1855,  116;  Chem.  Gaz.  1854,  461;  Lieh.  Kopp's  Jahresb. 
1854,447.  —  9.  Action  of  Nitric  acid  on  Stearin:  Pogg.  93,  443; 
Ann.  Pharm.  92,  290 ;  J  pr.  Chem.  64,  56  ;  Lieh.  Kopp" 8  Jahresh.  1854, 
446.  —  Heintz  &  Hetzeb  against  Collet.  Olive  oil:  J.pr.  Chem* 
64,  111 ;  Lieb.  Kopp's  Jahresh.  1854,  461.  — 11.  Action  of  Potash- 
lime  on  Ethal :  Pogg.  93,  519 ;  Ann.  Pharm.  92,  299 ;  J.  pr.  Chem.  63, 
364 ;  Pharm.  Centr.  1854,  907 ;  Lieh.  Kopp's  Jahresh.  1854,  460.  — 
12.  Against  Schariing:  Ann.  Pharm.  97,271;  Lieb.Kopp^s  Jahresh, 
1855,  616.  — 13.  Distillation  of  Stearin  :  Pogg.  94,  272  ;  J.  pr.  Chem. 
64,  413;  Pharm.  Centr.  1855,  174;  Inst.  1855,  235;  Lieh.  Kopp's 
Jahresh.  1855,  514.  — 14.  Distillation  of  Stearate  of  Lime :  Pogg.  96, 
65  ;  J.  pr.  Chem.  66,  121 ;  Pharm.  Centr.  1855,  591 ;  Inst.  1855,  432  ; 
Lieh.  Kopp's  Jahresh.  1855,  516.  — 15.  Olive  oil :  /.  pr.  Chem.  70, 366  ; 
Pharm.  Centr.  1857,  735;  Kopp's  Jahresh.  1857,  353.  — 16.  Com- 
binations of  Cetyl ;  Artificial  Margaric  acid :  Pogg.  102,  257 ; 
J.pr.  Chem.  72, 173;  Chem.  Centr.  1857,  684 ;  Kopp's  Jahresh.  1857, 
355  and  445.  —  Summary  of  1  to  14 :  Jl.  pr.  Chem.  66,  1. 
Becker.     Ann.  Pharm.  102,  209 ;  J.  pr.  Chem.  72,  126 ;  Chem.  Centr. 

1857,  486;  N.  Ann.  Chim.  Phys.  52,  340;  Ki^'s  Jahresh.  1857, 
355. 

Berthelot.  Compt.  rend.  44,  1350  ;  N.  Ann.  Chim.  Phys.  51,  81 ;  N.  J. 
Pharm.  32,  90 ;  J.  pr.  Chem.  72,  106 ;  Ann.  Pharm.  104,  184 ;  Chem. 
Centr.  1857,  573 ;  Kopp's  Jahresh.  1857,  425.  —  Compt.  rend.  47, 262 ; 
N.  Ann.  Chim.  Phys.  56,  51 ;  Ann.  Pharm.  112,  356 ;  Kopp^s  Jahre^. 

1858,  417. 

TuTTSCHEFP.     Zeitschr.  Chem.  Pharm.  4,  59 ;  Kopp*8  Jahresh.  1860,  405. 

Cetylalcohol.  —  First  described  by  Chevreul  in  1818.  Occurs  in 
spermaceti,  combined  with  different  fatty  acids  in  the  form  of  an 
ether. 

Preparation.  1.  Spermaceti  is  saponified  as  described  at  page  45, 
vol.  XV,  with  alcoholic  potash,  and  the  fatty  acids  are  separated  as 
baryta-salts,  in  the  manner  there  described,  from  the  ethal,  which 
remains  dissolved  in  ether.  The  ether  is  distilled  off  from  the  ethereal 
solution  of  the  ethal ;  the  residue  is  boiled  for  some  time  with  dilute 
hydrochloric  acid,  to  remove  any  baryta  that  may  remain,  then  dis- 
solved in  warm  alcohol ;  and  the  ethal  which  crystallises  out  on  con- 
ccntratnig  and  cooling  the  liquid  is  purified  by  repeated  pressure 
and  recrystallisation  from  alcohol.  Small  portions  of  spermaceti  which 
have  escaped  saponification  separate  on  gradual  cooling  from  the 
alcoholic  solution,  if  not  too  concentrated,  so  that  the  ethal-solution  can 
be  poured  off  from  them,  and  that  which  then  crystallises  out  may  be 
brought  to  the  melting  point  of  49°  to  49*5°  (Hemtz).  Or  the  ethal 
which  first  separates  may  be  boiled  with  additional  alcoholic  potash  to 
ensure  the  decomposition  of  the  whole  of  the  spermaceti  (Heintz, 
Becker).  —  2.  Spennaceti  is  melted  with  half  its  weight  of  hydrate  of 
potash,  the  temperature  not  being  allowed  to  rise  above  110°  to  120°  ; 
the  mass  is  treated  with  boiling  aqueous  hydrochloric  acid ;  the  floating 
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oily  mixture  of  fatty  acids  and  ethal  is  again  melted  with  potash ;  the 
whole  is  suspended  in  hot  water,  and  precipitated  by  chloride  of  calcium, 
and  the  precipitate  is  collected  and  (hied.  The  ethal  is  separated  from 
the  lime-soap  by  hot  alcohol  or  ether,  as  in  1  (Dumas  and  Peligot,  Smith). 

Fridau  uees,  inBtead  of  the  solid  hydrate,  a  Bolution  of  potash,  strong  enough  to 
solidify  when  cold.  Chevreul  saponifies  with  strong  aqueous jpotash-ley,  in  which 
case,  however,  the  mixture  must  he  heated  for  seyeraL  days.  The  ethal  has  still  to 
he  purified  hj  distillation  (Dumas  &  Peligot). 

The  ethal  obtained  in  this  manner  is  not  the  pure  compound  C*H**0", 
but  contains  in  addition  to  this,  which  is  its  chief  constituent,  small 
quantities  of  stethal,  C?*H*0*,  methal  (p.  209),  and  lethal  (xv.  43) 
alcohols  which  are  far  from  having  been  completely  isolated  and  obtained 
in  a  state  of  purity.  Their  presence  is  manifested  by  the  behaviour  of 
the  ethal  with  hydrate  of  potash,  as  described  at  page  346.  If  the 
ethal  is  recrystallised  several  times  from  alcohol  until  its  melting 
point  is  brought  to  49^  a  portion  of  the  ethal,  together  with  the 
whole  or  nearfy  the  whole  of  the  methal  and  lethal,  remains  in  the 
mother-liquor,  while  the  portion  which  crystallises  out  contains  the 
stethal  together  with  ethal  (Heintz). 

Properties.  Ethal,  when  melted  and  gradually  cooled,  crystallises 
in  shining  lamineB ;  from  a  hot  alcoholic  solution  it  separates  in  small 
spangles,  which  glitter  less  than  those  of  spermaceti.  Colourless, 
translucent.  Melts  above  48"*  (Chevreul),  at  48*3°  (Stenhouse),  at  49-5° 
(Heintz),  and  solidifies  at  48®.  It  evaporates  even  when  spermaceti  is 
boiled  with  potash-ley,  so  that  a  funnel  held  over  the  mass  becomes 
covered  with  it ;  it  likewise  evaporates  completely  when  heated  in  an 
open  dish  (Chevreul),  and  passes  over  quite  undecomposed  on  repeated 
distillation  (Bussy  &  Lecanu).  —  Boiling  point  about  400°  (Dumas  & 
Peligot).      W  ithout  taste  or  smell ;   neutral.  —  For  its  specific  heat,  the 

latent  heat  of  its  vapour,  and  latent  heat  when  melted,  see  Favre  &  Silbermann.    {N, 
Ann.  Chim.  FAys.  87,  461.) 

Chevreul.      Dumas  &    Stenhouse.      Heintz. 
Peligot. 

82  O  192    ....    7934    ....    78-68    ....    7810    ....    78'22    ....    79*27 

84  H 84    ....     1405     ....     18-95     ....     1424    ....     18-96     ....     1406 

2  O  16    ....      6-61    ....      7-87    ....      7*66     ...      7*82    ....      6*67 

0«H«0>    242    ....  100-00    ....  10000    ....  100-00    ....  10000    ....  lOOW 

It  must  be  regarded  as  an  alcohol  (viL  191). 

Decompositions.  1.  When  the  vapour  of  ethal  is  passed  through  a 
red-hot  tube,  gaseous  and  liquid  hydrocarbons  are  foi-med,  containing 
equal  numbers  of  atoms  of  hydrogen  and  cai-bon;  among  them 
propylene  C*H*  occurs  in  large  quantity  (Cahours,  Compt.  rend.  82,  142). 
—  2.  When  heated  in  the  air,  it  bums  Uke  wax  (Chevreul).  —  3.  By  re- 
peated distillation  with  anhydrous  phosphoric  acid,  it  is  converted  into 
cetylene  (p.  341)  (Dumas  &  Peligot). — 4.  When  hydrochloric  acid  is 
passed  through  melted  ethal,  or  through  its  solution  in  absolute 
alcohol,  the  melting  point  is  but  little  altered,  and  no  chloride  of  cetyl 
is  produced  (Heintz). — 5.  When  ethal  is  boiled  with  100  parts  of 
nitric  acidoi  sp.  gr.  1-28,  a  large  quantity  of  nitrous  acid  is  given  off, 
and  by  repeated  cohobation,  till  the  residue  becomes  soluble  in  the 
distillate,  a  crystallisable  acid  body  is  formed,  which  does  not  precipi- 
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and  dilute  solphunc  add  jields  oetylic  aldehyde  (Fiidaii). 

7.  It  is  not  altered  by  cold  oil  of  vUrudj  but,  (m  bebg  heated  with 
it,  is  oooTerted  into  cetylsolpharic  add.  It  is  caitwniaed  by  distSIa- 
tion  with  oil  of  vitriol  (Domas  &  Peligot). 

Ethal  mixed  with  10  parts  of  oQ  of  Titriol  at  18"*  assmnes  in  two 
hooiB  a  pale  reddish-yellow  colour,  and  gives  off  a  little  solphnioos 
add ;  at  lOO"*  it  changes  to  a  fall  Ivown-red,  gives  off  modi  sol- 
phnrons  add,  and  is  then  bat  sparingly  solnUe,  with  diminished 
coloar,  in  the  add;  above  100^  it  is  blackened  without  being  dis- 
solved, and  af^iears  to  give  off  hydrosolphnric  add  (Chevrenl).  With 
melted  ethal,  even  cold  sulf^nric  add  produces  cetylene-snlf^uric  add, 
but  when  ethal  is  heated  in  a  water-bath,  out  of  contact  of  air  with 
half  its  weight  of  oil  of  vitriol,  sulphurous  add  is  given  off,  and 
a  dark  brown  mass  is  formed,  cont^dning  scarcely  any  cetylene-sul^urio 
add,  bat  a  body  which  is  insoluble  in  idcohol,  and  solidifies  on  cooling. 
After  being  cryBtallised  eight  times  from  ether,  with  the  help  of 
animal  charcoal,  it  melts  at  53*4"',  but  the  melting  point  is  still  not 
quite  constant.  It  contains,  on  the  average,  81*40  p.  c.  C^  13*84  H^ 
and  4-76  0.,  so  that  it  is  probably  a  mixture  of  cetyhc  ether  and  cetylic 
aldehyde,  like  that  which  is  formed  in  the  preparation  of  cyanide 
oetyl  and  of  artificial  margaric  add  (Heintz).  llie  same  mixture^  is 
formed  when  ethal  is  heated  with  excess  of  oonmum  salt  and  a 
quantity  of  oil  of  vitriol  not  suflQdent  to  decompose  the  whole,  and 
may  be  extracted  from  the  mass  by  boiling  ether.  After  13  crystal- 
lisations from  ether-alcohol,  its  melting  point  is  raised  from  47*9** 
to  55*7''.  The  substance  melting  at  dd"*  contains  81 -24  C,  13.75  H., 
and  501  O.  (Heintz). 

8.  By  iodine  and  phosphorus,  ethal  is  converted  into  iodide  of  cetyl ; 
by  bromine  and  photphorusj  into  bromide  of  cetyL 

9.  With  pentachloride  of  phosphorus  ethal  becomes  heated,  g^ves  off 
a  large  quantity  of  hydrodiloric  gas,  and  forms  chlorophosphoric  add 
and  chloride  of  cetyl  (Dumas  &  Peligot)  together  with  cetylene  and 
cetyl-phosphoric  add,  which  is  left  in  the  residue  (Tutt8che£^ 

10.  Ethal  heated  with  5  or  6  parts  of  potash-lime  to  210"*  or  220"" 
gives  off  hydrogen,  and  forms  palmitate  of  potash  (Dumas  and  Stas). 

0«H»»0»  +  KO,HO  =  0"H«KO*  +  4H. 

The  evolution  of  hydrogen  does  not  become  rapid  till  the  mixture  is 
heated  to  between  263*^  and  275° ;  the  resulting  acid  is  a  mixture  con- 
taining a  considerable  quantity  of  palmitic  ad(^  together  with  stearic, 
myristic,  and  lauric  acids.  The  last  three  adds  are  formed  from 
stethal,  metbal,  and  lethal — compounds  which  cannot  themselves  be 
separated  from  ethal — in  the  same  wav  as  palmitic  add  is  formed  from 
ethal  properly  so  called  (Heintz).  Schaning  {Ann,  Pharm.  96,  236^ 
likewise  found  butyric  add  in  the  residue  obtained  after  heating  ethal 
with  potash-lime ;  but  according  to  Heintz,  this  acid  is  present  only 
when  the  air  has  had  access  to  the  mixture. 

11.  Potassium  or  sodium  disengages  hydrogen  from  melted  ethal, 
and  forms  potassium-ethal  or  sodium-ethal,  compounds  in  which  1  at. 
hydrogen  is  displaced  by  1  at.  metal;  they  are  decomposed  by 
the  action  of  dilute  hydrochloric  add,  into  chloride  of  sodium  and 
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etbal  (Lowig,  Pogg.  43,  622),  (Fridau).  Sodium-ethal  obtained  at 
110°  is  solid,  yellowish-grey,  and  melts  partially  at  100°,  completely 
at  110°.    It  is  not  altered  by  boiling  water  (Fridau). 

12.  By  the  action  of  sulphide  of  carbon  and  hydrate  of  potash^  etbal 
is  converted  into  cetylxantbate  of  potash  (Provostaye  &  Desains). 

13.  From  the  organic  acids  and  etbal  the  cetylic  ethers  are  formed, 
with  elimination  of  water.  Those  containing  acetic,  butyric,  benzoic, 
and  stearic  acids  are  formed  by  heating  these  acids  with  etbal  to  200^ 
(Bertbelot).  Etbal  heated  with  succinic  acid  yields  succinate  of  cetyl, 
but  no  corresponding  compound  is  obtained  by  heating  etbal  with 
oxalic  acid  (Tuttscheff).  Acetate  of  cetyl  is  formed  by  the  aid  of 
sulphuric  or  hydrochloric  acids  in  a  mixture  of  etbal  and  acetic  acid ; 
benzoate  of  etbal  is  formed  from  ethal  and  chloride  of  benzoyl  (Becker). 

When  ethal  is  heated  to  100^  for  9  hours  with  an  eauiyalent  quantity  of  acetic  acid, 
88*7  p.  c.  of  the  ethal  enters  into  combination  ;  if  tor  40  hours,  68*7  p.  c. ;  while  if^ 
instead  pf  ethal,  common  alcohol  is  used,  from  41*2  to  59*8  p.  o.  of  it  is  converted 
into  ethjUc  acetate  (Berthelot  &  F^an  de  St.  GHlles,  Compt,  rend,  65,  43). 

14.  Ethal  combined  with  sodium  is  attacked  by  chloroform  and  by 
chloride  of  ethylene  (oil  of  defiant  gas,  viii,  376),  (Tuttscheff) ;  by 
hydriodate  of  aniline  at  120^  it  is  decomposed  into  chloride  of  sodium 
and  crystals  which  melt  less  easily  than  ethal,  but  dissolve  more 
freely  in  alcohol;  heated  with  iodide  of  cetyly  it  yields  cetylic  ether 
(Fridau). 

Combinations.  Ethal  is  not  soluble  in  water^  and  is  not  altered 
by  boiling  with  water  ^Chevreul). 

It  forms  a  crystalhsable  compound  with  bichloride  of  tin  (Lewy, 
Compt.  rend.  21,  871). 

Ethal  dissolves  in  all  proportions  in  alcohol  of  sp.  gr.  0*812  at  54% 
and  crystallises  in  part  on  cooling,  —  It  dissolves  freely  in  ether.  —  It 
mixes  with  fatty  acids.  60  parts  of  a  mixtui*e  of  margaric  and  oleic 
adds,  melting  at  45°,  yield,  on  addition  of  40  parts  ethal,  a  mixture 
melting  at  43''  to  44""  (Chevreul). 


Appendix  to  Ethal. 

Cetin  or  Spermaceti-fat. 

Spermaceti  is  found  in  peculiar  cavities  in  the  head  of  Physeter 
macrocephalusy  Ph.  Tursio  and  others,  and  of  Delphinus  edenttduSj 
being  kept  in  solution  in  the  sperm-oil  by  the  heat  of  the  anunal's 
body,  and  ciystallising  out  after  death.  It  is  freed  as  mudb  as  possible 
from  oil  by  filtration  and  by  treatment  with  potash-ley,  and  then 
melted.  The  fused  and  solidified  mass,  constituting  the  spermaceti  of 
commerce,  is  white,  scaly,  brittle,  soft  to  the  touch,  of  sp.  gr.  0*943  at 
15°  (0-843  at  50°,  0-824  at  81°,  0-813  at  94°,  the  sp.  gr.  of  water  at 
15°  being  taken  at  1),  (Saussure);  melting  point  from  88°  to  47° ; 
nearly  tasteless,  inodorous,  and  neutraL 

Spermaceti  is  also  found  in  small  quantity  in  the  blubber  of  the 
Balaena  rostrata  (Scharling,  J.  pr.  Chem.  43,  257),  and,  with  but 
slightly  different  properties,  in  the  oil  of  Delphinua  globiceps  (Chevreul). 
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When  spennaceti  is  freed  from  adhering  sperm-oil  by  means  of 
cold  alcohol,  and  the  residue  repeatedly  crystallised  from  hot  alcohol, 
the  spermaceti-fat  or  cetin  of  Chevreul  is  obtained.  This  may  be 
still  further  purified  by  crystallisation  from  boiling  ether  (Keintz, 
Hofstadter). 

Properties  of  Cetin.  Soft  white  lamin»  having  a  pearly  lustre 
melts  at  49**  (Chevreul),  63-5'*  (Heintz),  54-5**  (Hofstadter),  and  soUdi- 
fies  at  48-4''  to  49*4''  (Steuhouse),  50-5  (HofstadterX  to  a  compact 
radiate  mass.  If  not  exposed  to  the  air,  it  evaporates  without  de- 
composition at  a  temperature  near  360**  (see  bekm).  —  Inodorous ; 
neutral  (Chevreul).  Cetin  crystallised  from  dolphin  oil,  and  purified 
by  alcohol,  solidifies  partly  at  45°,  wholly  at  43*5'*  (Chevreul). 

CheTTeul.      Smith.      Stenlioiue.      Heintz. 

64  0  384    ....    80-00    ....    80^    ....    7971    ....    7866    ....    80O3 

64  H 64    ....     13-83    ....     128    ....     13-30    ....     13-21     ....    1325 

4  O  82    ....      6-67    ....      7*2    ....      699    ....      813    ....      672 

0WH»*O* 480    ....  10000    ....  lOOi)    ....  100*00    ....  ICKHX)    ....  lOOOO 

Cetin  18  fonned  from  palmitic  acid  and  ethal,  with  elimination  of  water,  and  m^y 
be  leparated  into  these  oompoundB,  with  assumption  of  water  (L.  Smith)  :  it  may 
thereiore  be  regarded  as  palmitate  of  cetyL  Spermaceti  yields  by  saponification, 
besides  palmitic  acid,  smiul  quantities  of  stearic,  myristie,  and  lauric  acids,  and, 
besides  ethal,  also  stethal,  methal  and  lethal,  which  acids  and  alcohob  are  present  in 
the  form  of  compounds  analogous  to  palmitate  of  oetyl  (Heintz).  —  The  ethereal 
nature  of  spermaceti  was  first  recognised  by  Cherreul,  more  exactly  by  Dumas  & 
Peligot,  the  former  of  whom  regarded  the  adds  obtained  by  saponification  of 
spermaceti  as  oleic  and  maigario  acids. 

Decompositions.  \.  By  dry  distillation  a  distillate  is  obtained,  which 
has  a  lower  melting  point  (23'5''  Chevreul,  23''  Bussy  &  Lecanu),  does 
not  yield  sebacac  acid  to  water  (whence  it  follows  that  cetin  contains 
no  oleic  add :  Stenhouse)^  and  may  be  saponified  by  potash.  From  this 
soap-ley,  ether  extracts  an  oil,  probably  cetylene,  and  perhaps  some 
undecomposed  spermaceti ;  the  soap  contains  palmitic  acid  (melting  at 
55^)  and  one  of  the  liquid  acids  derived  from  the  sperm  oil.  Moreover, 
towards  the  end  of  the  distillation,  water,  carbonic  acid,  carbonic 
oxide,  and  defiant  gas  pass  over,  while  charcoal  remains.  No  ethal  is 
formed  in  this  decomposition  (L.  Smith).  Bussy  &  Lecanu  obtained 
also  acetic  acid  and  a  yellow  material  resembling  camphor,  perhaps 
chrysene  (xv.  1).  —  2.  Spermaceti  bums  with  a  bright  flame  like  wax. 
—  3.  It  is  decomposed  by  superheated  steam  at  160°,  in  the  same 
manner  as  by  strong  bases  (Scharling). 

4.  When  cetin  is  heated  with  nitric  acid,  nitrous  fumes  are  slowly 
given  off;  but  even  after  3  or  4  days,  some  of  the  fat,  having  a 
rancid  smell,  still  floats  in  the  add ;  in  fact  10  days'  digestion,  with 
addition  of  fresh  acid,  is  required  to  dissolve  it,  and  from  15  to  20  days 
to  oxidise  it  completely  (Smith).  After  24  hours'  action  of  the  add, 
the  cetin  becomes  soft,  crystalline,  and  easily  soluble  in  potash- 
ley;  from  the  alkaline  solution,  mineral  acids  separate  a  solid  and 
an  oily  acid  (Radcliff,  Ann.  Fharm.  43,  349).  By  this  oxidation  there 
are  formed:  a.  OenanikyUc  acid  (xii,  451),  as  a  volatile  oil  floating  in 
the  distillate  (Radcliff,  Arppe).  —  b.  Succinic  acti  (Chevreul),  confirmed 
by  Radcliff  and  Arppe.  —  c.  According  to  Smith,  ad^  acid,  which  was 


CETYLIC  ALDEHYDE.  3i9 

not  found  either  by  Radcliff  or  by  Arppe,  and  is  regarded  bv  the  latter, 
not  as  a  distinct  compound,  but  as  a  mixture  of  succinic  acid  with  more 
easily  fusible  acids.  —  A.  Pimelic  acid  (xii,  463),  according  to  Radcliff. 
Arppe  formerly  also  doubted  whether  this  was  a  dbtinct  acid  {Ann.  Pharm.  115, 
143),  but  afterwards  (Ann,  Pharm.  124,  98),  he  acknowledged  it  to  be  so.     Arppe 

(Ann.  Pharm,  120,  292  ;  124,  98),  by  boiling  spermaceti  in  a  retort  for 
10  hours  with  2  parts  nitric  acid  of  sp.  gr.  1*25,  poiuring  back  the 
distillate,  removing  the  acid  solution,  pouring  on  fresh  acid,  and  con- 
tinuing this  treatment  for  8  or  10  days,  obtained,  besides  volatile 
oenanthylic  acid,  a  non- volatile  oil,  which  solidified  with  difficulty  in  the 
cold,  and  an  acid  solution  from  which  he  separated  succinic,  suberic, 

pimelic  (see  on  this,  Arppe's  more  recent  statement ;  Ann.  Pharm,  124,  98),  and 
sebacic  acids.      See  also  below,  the  decomposition  of  oleic  add  by  nitric  acid. 

6.  Cetin  digested  with  10  parts  oil  of  vitriol  dissolves  in  a  few 
hours  to  a  thick  yellow  liquid,  which  on  standing  separates  into  two 
layers,  and  when  heated  gives  off  sulphurous  acid,  perhaps  also  hydro- 
sulphuric  acid,  and  chars  (Chevreul).  —  6.  Cetin  is  saponified  by  aqueous 
solution  of  potash  much  less  quickly  than  taUow,  but  more  quickly  by 
alcoholic  potash,  or  by  the  fused  hydrate,  yielding  the  product  above 
described  (p.  348).  If  it  be  too  strongly  heated  with  hydrate  of 
potash,  the  hydrogen  required  for  the  formation  of  ethal  is  given  off 
(Gerhardt,  Pr&^is,  1,  131) : 

C«H«0*  +  2(K0,H0)  -  20»«H«K0<  +  4H. 

Cetin  from  dolphin-oil  saponifies  more  readily,  yielding  more  fatty 
acid  and  less  ethal  than  the  ordinary  variety  (Chevreul).  —  Bespeoting 

the  adulterations  of  spermaceti  and  their  detection,  see  Chateau  {Mulh.  Soo.  Bull. 
82,  416). 

Cetin  is  not  soluble  in  liquid  carbonic  acid  (Gore).  —  It  dissolves  in 
6*33  parts  of  boiling  alcohol  of  sp.  gr.  0'791,  in  40  parts  alcohol  of  sp. 
gr.  0*821  (according  to  a  later  account  in  33  parts  of  sp.  gr.  0*834),  and 
the  greater  part  crystallising  out  on  cooling  (Chevreul).  It  dissolves 
completely  in  cold  ether^  and  so  copiously  in  hot  ether  that  the  solution 
becomes  soUd  in  cooling.  It  is  soluble  m  warm  woodspwitj  and  in  oila 
ho^  fixed  and  volatile. 


Cetylic  Aldehyde. 

C»H»0»  =  C«H",0«. 

Fbidau.    Ann,  Pharm,  88,  28. 
Palmitic  aldehyde, 

A  mixture  of  ethal  and  bichromate  of  potash  is  heated  with  dilute 
sulphuric  add  till  the  ethal  melts,  and  the  mass  blackens  with  brisk 
effervescence.  As  soon  as  the  action  ceai^es,  the  mass  is  again  warmed, 
then  boiled  repeatedly  with  water ;  and  the  undissolved  fatty  substance 
is  purified  by  repeated  crystallisation  from  weak  and  strong  alcohol, 
ether,  ether-alcohol,  and  at  last  from  boiling  alcohol.  The  crystals  are 
boiled  with  water,   then  melted  and  filtered  through  cotton-wool. 

At  a  higher  temperature,  or  with  concentrated  sulphuric  acid,  a  dark-coloured  resin 
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k  obteinad,  wlitth  is  Boi  flwily  parified.  Hie  yidd  b  vBiy  malL  Whn  eAal  n 
healed  with  oil  of  ritrio^  a  mixture  ai  oetjlie  eldriijde  aod  celjlic  ether  ie  oUeinad 
(HeinU).    See  pe^  346. 

Fine  oolourleM  cryBtab.    Melts  mi  52^,  and  Bolidifies  at  50**  to  a 
radiate  mass.    Tmns  brown  at  ICO"*.    Yeiy  aligbtlj  Tolatile. 


92  C ..^,. ,—  198    ..^    8(HM>    ..-^ 

as  H S2 13-33    ^_ 

2  O ^     16    ^ 6-67    

<FH»0»    340 100-00 10000 

Cetylic  aldehyde  does  not  combine  with  ammonia^  with  aniGne,  or 
with  the  hisulpkUeB  of  the  alkdlu  (Limpricht,  iina.  Fkarnu  94,  246). 


Pdmitic  Add. 
(FEW*  =  C*H"  0». 

Chetreol.    Reekerehismir  lea  corps  grasy  59. 

Dumas  &  Stbass.    Ann.  Chim.  Phys.  73, 113 ;  Ann.  Pharm.  36,  139. 

Varrektrapp.     Ann.  Pharm.  35,  209. 

Fr^imt.     Ann.  Pharm.  36,  44. 

Stenhouss.    Ann.  Pharm.  36,  50 ;  PhU.  Mag.  J.  18,  186. 

L.  Smith.    Ann.  Pharm.  42, 241 ;  N.  Ana.  Chim.  Phys.  6,  40. 

B.  Sthamer  {k,  Meter).    Ann.  Pharm.  43,  335. 

n.  Schwartz.    Ann.  Pharm.  60,  69. 

Hsiwrz.     In  the  places  above  referred  to  (pp.  343,  344). 

y.  Boecb:.    J.  pr.  Chem.  49,  295 ;  Pharm.  Cenir.  1850,  555 ;  Chem.  Qaz. 

1850,  309 ;  Lieb.  Kcpp'B  Jakresb.  1850,  404. 
Berthelot.    1.  Glycerides :  Campt.  rend.  36, 27 ;  N.  J.  Pharm.  23,  410 ; 

J.pr.  Chem.  58,  412;  Compt.  rend.  37,  398;  N.  J.  Pharm.  24,  259  ; 

J.  pr.   Chem.  60,  193 ;  Ann.  Pharm.  88,  304 ;   Chem.  Soc.  Qu.  J. 

6,  280 ;  in  detail,  N.  Ann.  Chim.  Phys.  41,  216  ;  abstr.  J.  pr.  Chem. 

62,  451.  —  2.  Formation  of  Ethers:  Compt.  rend.  37,  885;  J.  pr. 

Cliem.  61,  156 ;   Ann.  Pharm.  88,  312  ;  Pharm.  Centr.  1854,  43  ;  in 

detail,  N.  Ann.  Chim.  Phys.  41,  432.  —  3.  Mannitanides :    Compt, 

rend.  41,  452 ;  J.  pr.  Chem.  67,  235 ;  in  detail,  N.  Ann.  Chim.  Phys. 

47,  297. 
Maskeltite.    Chem.  Soc.  Q^.  J.Sjl;  J.pr.  Chem.  65,  287 ;  Pharm.  Cenir. 

1855,  417. 

History.  (See  viL  287— 289.)  Ghevrenl  in  1820  distinguished  the 
solid  adds  resulting  from  the  saponification  of  fats  as  margaric  acid 
and  margarouSy  afterwards  stearic  acidj  the  former  melting  at  60"",  the 
latter  at  75'',  and  sohdifyinK  at  70"^.  He  did  not  consider  the 
difference  between  the  two  adds  to  be  fully  established,  but  suggested 
that  margaric  acid  might  be  a  nuxture  of  stearic  acid  with  another 
acid  more  easily  fusible  and  richer  in  ozyjp^n.  According  to  Chevreul, 
acids  with  irregular  melting-point  were  often  assodated  with  margaric 
acid,  to  which  the  formula  G**H'H)*  was  then  assigned ;  on  the  other 
hand,  palmitic  acid,  and  many  mixtures  of  palmitio  or  stearic  add  with 
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other  adds,  received  pecoliar  names.  Heintz,  in  1852  and  afterwards, 
showed  that : 

1.  All  the  acids  obtained  in  the  saponification  of  fats  contain  a 
number  of  carbon-atoms  divisible  by  4  without  remainder. 

2.  The  mar^aric  acid  of  most  chemists  is  separable  into  palmitic 
and  stearic  acids. 

8.  Fatty  adds  may  be  mixtures  and  not  definite  compounds,  even 
though  neither  their  composition  nor  their  melting  point  can  be  altered 
by  recrystallisation. 

4.  Such  mixtures  may,  however,  be  separated  by  partial  precipita- 
tion (xvL  210). 

5.  They  differ  from  pure  adds  as  regards  their  melting-point  and 
their  mode  of  solidifying. 

Heintz  has,  moreover,  the  merit  of  having  determined  with  accu- 
racy the  melting-point,  composition,  and  many  other  properties  of  the 
fatty  acids,  and  also  of  having  drawn  up  the  tables  hereafter  to  be 
given  of  mixtures  of  fatty  acids  of  known  composition.  From 
these,  and  the  investigations  of  other  chemists  subsequently  pub- 
lished, it  appears  that  the  nature  of  the  bodies  described  as  mar- 
garic  add  is  probably  as  follows : — 

a.  Morgaric  acid  of  Ohevreul.  This,  according  to  Hemtz,  is  to  be 
regarded  as  a  mixture  of  about  90  p.  a  palmitic  acid  and  10  p.  a  stearic 
acid,  which  is  probable  from  the  circumstance  that  it  crystallises  in 
needles  on  cooling.  Of  similar  nature  are  doubtless  the  margaric 
acid  of  Yarrentrapp  {Ann.  Pharm,  35,  84),  obtained  from  human  fat ; 
that  from  goose-fat  by  Gottlieb  {Ann,  Fharm.  67,  36) ;  from  shea^ 
butter  by  Thomson  &  Wood  (/.  pr.  Chem.  47,  237),  and  many  others. 

b.  Margaric  acid  of  Bromeis.     The  acid  obtained  by  oxidation  of 

stearic  acid  is  undecomposed  stearic  acid,  which  owes   its  lower 

melting-point  to  assodation  with  volatile  acids  (See  Stearic  add,  Deeompon- 
Hon  hy  Nitric  acid.)  —  Bespeoting  the  margaric  acid  which  Bromeis  (Ann.  Pharm,  36, 
93)  obtained  from  impure  oleic  acid  by  the  action  of  nitric  acid,  see  Oleic  acid. 

c.  Margaric  acid  of  Redtenbacher  and  Varrentrapp.  That  of  Red- 
tenbacher  is  obtained  by  the  diy  distillation  of  stearic  acid,  when, 
according  to  Heintz,  most  of  the  stearic  acid  passes  over  unchanged. 
That  of  Varrentrapp  {Ann.  Pharm.  35,  66),  obtained  by  the  dry  distil- 
lation of  beef -suet,  hog's  lard,  olive-oil,  or  crude  oleic  acid,  doubtless 
varies  in  composition  according  to  the  kind  of  fat  employed ;  never- 
theless, in  those  cases  where  35  p.  c.  margaric  acid  were  obtained  by 
the  rapid  distillation  of  olive-oil  or  of  crude  oleic  acid  {Ann.  Pharm, 
45, 127),  it  appears  certain  that  a  decomposition  of  the  oleic  acid  must 
have  taKen  place,  attended  with  formation  of  palmitic  acid  (Kr.). 

d.  Anderson's  Maraaric  acid  {Ann,  Pharm,  63,  376)  is  obtained, 
together  with  hydrosulphuric  acid,  odmyl,  and  other  products,  by  the 
dry  distillation  of  almond-oil  with  sulphur  (v.  250).  It  contains,  on 
the  average,  75*34  p.  c  C,  12*58  H. ;  in  the  silver-salt,  28*62  p.  c. 
silver ;  in  the  ethylic  ether,  76*33  p.  c.  C,  12*73  H.,  and  10*97  0.  It 
appears  to  be  paunitic  add  formed  by  the  decomposition  of  oleic 
add  (Kr.). 
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«.  Margaric  acid  of  Poleck,  Lewy,  and  others^  obtained  by  the  dry 
distillation  or  saponftcation  of  wax.     It  is  doubtless  palmitic  acid 

more  or  less  pm«.      (See  Cerotie  acid  0**BW)*  and  Myriein  C".) 

Occurrence  of  Palmitic  acid.  This  acid  is  universally  distributed  in 
the  fats  of  the  animal  and  vegetable  kingdoms,  a.  Combined  with 
glycerin,  abundantly  in  palm-oil  (Fremy);  in  the  Chinese  tallow  of 
Stillingia  sehifera  (Maskelyne) ;  in  Japanese  wax  (Sthamer) ;  in  the  wax 
of  Myrica  cerifera  (Moore). — b.  Combined  with  ethal  in  spermaceti 
(L.  SmithV  —  c.  In  the  mehssin  of  bees'  wax,  combined  with  melis- 
sylic  alconol,  as  palmitate  of  melissyl,  C*H*K),C"H"0*  (Brodie,  Ann, 
Pharm.  71,  144).  —  In  changed  fats,  partly  in  the  free  state,  especially 
in  palm-oil. 

Grain  fusel-oil  (t.«.,  the  greasy  oil  which,  in  the  manufacture  of 
brandy,  remains  upon  the  woollen  cloth  through  which  the  brandy  is 
filtered  as  it  nms  from  the  condenser)  consists  for  the  most  part  of 

margaric  acid  (melting  point,  60"  i  the  aoid  contains  74*8  G.»  12'5  H. ;  the  lead- 
Bait,  54-2  C,  8-8  H.,  and  301  PbO.)  (Kolbe,  Arm,  Pharm.  41,  53).  In  the 
fusel-oil  of  barley-brandy  an  acid  occurs  which  resembles  palmitic 
acid,  has  the  same  melting  point,  and  contains  74-96  p.  c.  C,  and 
12'47  n. ;  the  same  fusel-oil  appears  to  contain  the  ethylic  ether 
of  this  acid  (Glassford,  Ann.  Pharm.  54,  108).  In  both  cases  palmitic 
acid  was  doubtless  present ;  Mulder  {Lieb.  Kopp^8  Jahresb.  1858,  302) 
afterwards  found  it  also  in  rum  fusel-oil. 

Chevreul's  margaric  acid  is  formed  in  large  quantities  in  the  saponi- 
fication of  spermaceti  of  human,  jaguar,  and  goose  fats,  and  of 
dolpliin  and  train  oils ;  it  is  produced  in  smaller  quantity,  together 
with  much  stearic  acid,  by  the  saponification  of  butter,  hog^s  lard,  and 
beef  and  mutton  suet. 

Formation.  1.  By  the  decomposition  of  palmitin,  spermaceti,  or 
mehssin. — 2.  By  heating  ethal  with  potash-lime  (Dumas  &  Stass) 
p.  346.  —  3.  On  melting  oleic  add  with  excess  of  potash-hydrate, 
palmitic  and  acetic  acids  are  produced  (Varrentrapp): 

C»H«0*  +  2(K0,H0)  «  C«H"KO*  +  C^H'KO*  +  2H. 

Elaidic  acid  behaves  in  the  same  manner  (H.  Meyer). 
A  similar  formation  of  palmitic  acid  from  oleic  acid  may  take  place 
under  the  following  circumstances. 

a.  When  fats  or  fatty  substances  lie  for  a  long  time  in  moist  earth; 
and  generally  when  fatty  bodies  are  long  preserved  in  moist  places, 
without  exposure  to  the  air,  they  become  harder,  and  resemble  stearin 
in  appearance  and  composition,  as  would  be  the  case  either  on  the  dis- 
appearance of  their  olein,  or  on  the  conversion  of  the  olein  into 
pahnitin,  stearin  or  the  corresponding  acids.  See  Corpse-fat  (below).  The 
following  observations  seem  also  to  belong  to  this  place.  Mutton 
suet  is  softer  and  yields  oleic  acid  more  readily  in  the  fresh  state  than 
when  old.  Melted  tallow,  which  had  been  kept  for  10  years,  with  im- 
perfect access  of  air,  in  a  soap-factory,  had  become  hard,  very  brittle, 
and  friable.  Washerfi  soaked  in  tallow,  used  in  the  connections  of 
water-pipes,  had  become  hard  after  long  use;  the  tallow  obtained 
from  them  melted  at  50°.  A  piece  of  tallow  from  a  miner's  lamp, 
which  had  lain  in  the  mine  for  many  years,  was  white,  light,  brittle, 


PALMITIC  ACID.  868 

and  easily  powdered,  it  had  a  sp.  gr.  of  0724,  melted  at  59°,  and  con- 
tained on  the  average  76-02  p.  c,  C,  12-57  11.,  and  11-41  0.,  nearly 
corresponding  to  the  composition  of  stearin  (or  palmitin,  Kr.)?  which 
it  resembles  in  its  other  properties.  By  saponification  and  decomposi- 
tion of  the  soap,  it  yielded  an  acid  melting  at  60°.  A  second  piece 
of  tallow,  from  a  similar  source,  but  perhaps  still  older,  contained 
18  p.  c.  of  a  fat  resembling  stearin,  and  82  p.  c.  of  a  lime-soap,  the 
acid  of  which  melted  at  58°  (Beetz,  Pogg.  69,  111 ;  Arm,  Pharm.  47, 
225 ;  PhiL  Mag.  J.  23,  505 ;  Mem.  Ckem.  Soc.  Lond.  1,  233). 

h.  When  castor-oil  is  distilled  with  an  excess  of  alkali,  there 
remains  in  the  residue,  together  with  sebacic  acid,  an  oily  acid  from 
which  a  large  quantity  of  a  solid  fatty  acid  separates  on  standing. 
This  fatty  acid,  after  purification,  melts  at  62°,  and  contains  75-05  p.  c. 
C,  12-65  H. ;  the  ethyl-compound,  which  solidifies  at  29-5°,  contains 
75-91  p.  c.  C,  and  12-70  H.  (Bonis,  N,  Ann.  Chim.  Phys.  44,  110). 
Bonis  regards  this  substance  as  palmitic  acid,  the  ethyl-compound 
of  which,  however,  melts  at  24-2°. 

Preparation.  A.  From  Palm-oil.  Palm-oil  is  saponified  with  caustic 
potash ;  the  soap  thus  obtained  is  decomposed ;  and  the  separated 
fatty  acid  is  purified  by  crystallisation  from  alcohol  (Fremy).  Stenhouse 
dissolves  the  6  or  8  times  crystallised  acid  in  caustic  potash,  and  pre- 
cipitates it  with  an  acid.  Schwarz  saponifies  palm-oil  with  caustic 
potash,  dissolves  the  soap  in  hot  alcohol,  allows  the  solution  to  cool, 
and  purifies  the  crystalline  nodules  which  separate,  by  repeated 
crystallisation  from  alcohol,  with  the  help  of  animal  charcoal.  The 
crystals,  when  decomposed  with  hydrochloric  acid,  yield  palmitic  acid, 
which  must  again  be  crystallised  from  alcohol 

B.  From  Japan  wax.  The  wax  is  saponified  by  fusing  it  with  half 
its  weight  of  hydrate  of  potash,  and  the  soap  is  dissolved  in  water 
and  salted  out.  The  soda-soap  thus  formed  is  dissolved  in  warm 
water  and  allowed  to  cool ;  it  is  then  pressed,  again  dissolved  in  water, 
and  the  solution  is  heated  to  the  boiling  point,  and  decomposed  with 
chloride  of  calcium.  The  lime-soap,  after  being  washed  and  dried, 
is  freed  from  unsaponified  wax  by  means  of  ether,  and  decomposed  by 
hydrochloric  acid.  The  separated  fatty  acid  is  crystallised  first  from 
alcohol,  afterwards  from  a  mixture  of  alcohol  and  ether,  and  is  lastly 
washed  with  cold  alchol  (Sthamer). 

C.  From  Chinese  wax.  The  wax  is  saponified  with  alcoholic  potash ; 
after  addition  of  water,  the  alcohol  is  distilled  off,  and  the  soap  is 
decomposed  with  sulphuric  acid.  The  separated  fatty  acid  is  then 
strongly  pressed,  and  the  press-cake  is  moistened  with  alcohol  and 
again  pressed  several  times.  The  remsuning  mass  is  crystalHsed  from 
hot  alcohol,  until  it  exhibits  the  melting  point  of  palmitic  acid 
(Maskelyne). 

Rochleder  {Ann.  Pharm.  50,  228)  obtains  palmitic  acid  from  coffee- 
beans  by  the  following  method : — The  powdered  beans  are  extracted 
with  ether  containing  water,  and  the  ether  is  evaporated ;  the  remain- 
ing yellow  bitter  fat  is  freed  from  the  various  acids  of  coffee,  and 
from  caffeine  by  shaking  it  repeatedly  with  |th  its  volume  of 
water  and  drawing  off  the  aqueous  layer  of  liquid,  and  is  afterwards 
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saponified  with  caustic  potash.  The  soap  is  salted  out,  dissolved  in 
water,  and  decomposed  with  dilute  sulphuric  acid ;  and  the  mixture  of 
oleic  and  palmitic  acids  is  converted  into  lead-salts  by  boiling  the  adds 
with  carbonate  of  soda,  dissolving  the  soda-soap  in  alcohol^  and  pre- 
cipitating with  neutral  acetate  of  lead.  The  lead-salts  are  boiled 
with  alcohol,  which  dissolves  them  completely ;  but  on  cooling  and 
partly  evaporating  the  solution,  the  palmitate  of  lead  separates  in  the 
form  of  a  white  ix)wder,  whilst  the  oleate  remains  in  solution.  The 
former  is  collected,  washed  with  alcohol  containing  water,  and  decom- 
posed with  hydrosulphuric  acid  under  ether-alcohol.  The  palmitic 
acid  remaining  behind  when  the  filtrate  is  evaporated,  is  obtained  with, 
a  melting-point  of  58*5 **  by  five  times  repeated  crystallisation 
(Rochleder). 

D.  From  Oleic  acid.  Oleic  acid  is  saponified  by  a  slight  excess  of 
hydrate  of  potanh,  with  addition  of  a  little  water;  a  quantity  of  hydrate 
of  potash  equal  to  twice  the  weight  of  the  oleic  add  is  then  added, 
and  the  mixture  is  heated,  with  constant  stirring,  until  the  potash  is 
melted,  too  great  a  heat  being  prevented  by  the  occasional  addition  of 
a  few  drops  of  water,  so  that  the  mass  may  not  blacken,  but  only  assume 
a  brown-yellow  colour.  As  soon  as  the  potash  is  melted,  and  hydrogen 
gas  is  evolved,  the  fire  is  removed,  and  the  mass  is  thrown  into  not  too 
large  a  quantity  of  water,  when  the  soap  which  ha^  been  formed 
separates  and  floats  on  the  surface.  The  soap  is  removed,  dissolved 
several  times  in  water  and  salted  out,  and  afterwards  decomposed 
with  dilute  hydrochloric  acid ;  and  the  palmitic  acid  thus  separated  is 
purified  by  crystallisation  from  alcohol  (Varrentrapp). 

E.  From  EthaL  Etbal,  mixed  with  five  or  six  parts  of  potash-lime, 
is  heated  to  210°—  220°  (263°—  275°,  according  to  Heintz),  in  a  metal- 
bath  for  five  or  six  hours,  or  so  long  as  hydrogen  is  evolved ;  the 
residue  is  suspended  in  water ;  and  an  excess  of  hydrochloric  acid  is 
added  thereto,  whereby  the  palmitic  acid  is  separated  in  white  flocks. 
After  allowing  the  mixture  to  boil,  the  acid  is  washed,  then  boiled  for 
half  an  hour  with  excess  of  hydrate  of  barv'ta,'and  evaporated  to 
dryness.  The  ethal  remaining  undecomposed  is  taken  up  by  ether ; 
the  residue  is  decomposed  by  hot  hydrochloric  acid ;  and  the  separated 
acid  is  washed  and  dissolved  in  ether  to  remove  traces  of  undecom- 
posed baryta-salt  (Dumas  &  Stass).  The  palmitic  acid  thus  obtained 
requires  still  to  be  freed  from  stearic,  myristic,  and  lauric  adds,  which 
are  produced  at  the  same  time  (Heintz).  See  p.  346  and  below.  The 
fatty  acids  obtained  by  saponifying  fats,  or  by  heating  with  potash- 
lime  and  decomposing  the  soaps  (and  freed  from  oleic  acid  by  the 
method  given  at  p.  46,  vol.  xv.)  admit  of  separation  into  two  distinct 
portions,  inasmuch  as  when  they  are  dissolved  in  hot  alcohol,  a  mixture 
of  the  more  difficultly  fusible  acids  containing  a  high  percentage  of 
carbon,  especially  palmitic,  stearic, — and  likewise  arachidic  acid,  if 
present,— crystallises  out  on  cooling;  and  by  pressing  the  crystals, 
moistening  with  alcohol,  and  again  pressing,  may  be  obtained  sepa- 
rately, while  a  smaller  portion  of  these  acids,  together  with  the  more 
easily  fusible  myristic  and  lauric  acids,  remains  in  solution.  The  acids 
remaining  in  solution  are  separated  by  methods  already  described  (xv, 
45,  and  xvi.  200). 

When  the  fats  contain  no  acids  with  a  higher  percentage  of  carbon 
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than  palmitic  acid,  and  more  especially  no  stearic  or  arachidic  acid,  or 
only  very  small  quantities  thereof,  they  may  be  crystallised  from 
alcohol,  until  the  crystals  melt  at  62^,  and  are  then  to  be  examined  ai3 
to  their  purity  by  the  method  given  on  page  210.  In  the  contrary  case, 
the  whole  of  the  acids  are  dissolved  in  such  a  quantity  of  alcohol,  that 
nothing  crystallises  out  on  cooling ;  the  solution  is  precipitated  two  or 
three  times  with  a  quantity  of  acetate  of  magnesia  equal  to  about  y^^h 
of  the  fatty  acids;  and  the  several  successive  precipitates  are  separated 
by  filtering  and  pressing.  These  precipitates  contain  the  whole  of  the 
stearic  acid,  provided  the  fat  does  not  contain  too  large  a  quantity 
thereof,  together  with  a  relatively  small  quantity  of  palmitic  acid. 
The  mother-Uquors  diluted  with  a  large  quantity  of  hot  water,  throw 
down,  on  cooling,  the  palmitic  acid,  which  is  collected,  examined  as  to 
its  purity,  and  purified  either  by  recrystallisation  from  alcohol,  or  by 
again  precipitating  it  with  small  portions   of   acetate  of   magnesia. 

See  page  211  (Heintz).  In  a  later  process  Heintz  precipitates  the  soda-ealt, 
inst^Mi  of  the  alcoholic  acid,  with  acetate  of  maguesia,  in  the  manner  above 
described. 

Older  methods  of  preparation.  1.  Cherreul's  Margaric  acid.  The  potash-soap 
of  human  fat,  in  as  dry  a  state  as  possible,  is  digested  for  24  hours  with  twice  its 
weight  of  alcohol  of  sp.  gr.  0'821 ;  the  undissolred  portion  is  washed  with  cold 
alcohol  and  dissolyed  in  2  parts  of  hot  alcohol ;  the  solution  is  cooled,  and  the 
resulting  mass  of  crystals  separated  from  the  mother-liquor ;  and  the  process  of 
dissolving,  cooling,  and  separating  the  crystctls  is  repeated  until  the  salt  which 
crystallises  out  yields  an  acid  melting  at  60°.  The  mother-Uquor  contains  a  further 
quantity  of  the  acid  (Cheyreul) . 

2.  ChevreuVa  method  of  preparing  Stearic,  Margaric  and  Oleic  acids.  For  the 
preparation  of  stearic  acid  Chevreul,  prefers  to  employ  mutton-suet ;  for  the  pre- 
paration of  margaric  acid  he  uses  human  fsX.  —  Four  parts  of  the  fat  are  heated  to 
100°  with  1  pt.  of  hydrate  of  potash  and  4  pts.  water  (with  addition  of  water  to 
compensate  for  loss  by  evaporation)  until^the  mass  becomes  homogeneous  and  pellucid, 
and  forms  a  clear  solution  with  water.  '  It  is  then  diluted  with  so  much  water  that 
the  solution  at  SO*'  is  no  longer  ropy,  and  decomposed  with  an  exactly  equivalent 
quantity  of  phosphoric  or  tartaric  acid.  The  mixture  of  stearic,  margaric,  and  oleic 
acids  which  floats  on  the  surface  is  allowed  to  solidify  ;  the  aqueous  liquid  is  poured 
away ;  and  the  acids  are  washed  repeatedly  with  water,  and  afterwards  heated  with 
6  pts.  of  water,  to  which  caustic  potash  is  added,  till  complete  solution  is  effected. 
This  solution  is  poured  into  a  quantity  of  water  equal  to  45  times  the  amount  of  the 
mixed  acids,  and  left  to  itself  at  a  temperature  of  12°,  so  long  as  a  precipitate  of 
bi-acid  stearate  of  potash  (with  which  a  little  bi-margarate  and  oleate  are  mixed) 
continues  to  form.  The  liquid  is  decantsd  ;  the  precipitate  is  collected  on  a  filter  and 
washed ;  the  wash- water  is  evaporated  down,  mixed  with  the  decanted  liquid  and 
again  concentrated ;  the  greater  part  of  the  potash  which  is  now  in  excess,  is 
neutralised  with  tartaric  acid ;  the  whole  is  diluted  with  water  and  placed  in  the 
cold,  when  a  precipitate  of  the  bi-acid  salt  is  again  formed ;  and  this  process  is 
repeated  until  a  liquid  is  obtained  which  no  longer  yields  a  precipitate.  It  still  con- 
tains oleic  acid,  to  obtain  which  it  is  concentrated  and  decomposed  with  an  excess  of 
tartaric  acid. 

The  collected  precipitates,  after  drying,  are  boiled  three  times  in  succession  with 
8  parts  of  alcohol  of  sp.  gr.  0*82,  and  filtered  boiling.  The  first  filtrate  solidifies 
completely  on  cooling,  the  last  does  not  form  a  deposits  The  deposits  are  collected, 
washed  with  strong  alcohol,  pressed  and  crystallised  from  alcohol,  till  the  acid  which 
is  separated  fi^m  them  exhibits  the  melting  point  of  stearic  acid.  From  the  pure 
bi-acid  salt  the  stearic  acid  (or  margaric  acid  when  human  fat  is  employed)  is 
obtained  by  heating  with  aqueous  hydrochloric  acid  (Chevreul). 

On  saponifying  a  fat  which  yields  both  stearic  and  margaric  acids,  e.g.  hog's  lard, 
beef-  or  mutton-suet,  there  is  obtained  by  this  process  a  mixture  of  bi-margarate  and 
bi-stearate  of  potash,  the  latter  of  which  crystallises  first  from  an  alcoholic  solution 
(Chevreul).    The  separation  of  the  bi-acid  salts  is  more  easily  efiected  by  freezing 
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the  dilute  liquid  and  allowing  it  to  thaw  at  a  temperature  of  50^.  Hydrochloric 
acid,  to  the  amount  of  one-thirtieth  of  the  fatty  acids,  may  also  he  added  to  the 
solution,  especially  when  an  excess  of  potash  is  present  in  the  soap  (ausserow). 

8.  Preparation  of  Margarie  and  Stearic  acids.  The  £»tty  acids  obtained  by 
decomposition  of  the  soaps  are  digested  with  6  volumes  of  alcohol  of  sp.  gr.  0*835 
at  15"  ;  the  product  is  filtered  after  two  or  three  days,  and  the  undissolved  portion  is 
treated  afresh  with  4  volumes  of  alcohol.  —  If  the  portion  still  remaining  undissolved 
he  then  dissolved  in  10  or  12  pts.  of  boiling  aloohoX  and  cooled  to  — 10  or  -  12-5',  it 
throws  down,  in  the  first  crystallisation,  stearic  add,  in  the  second  and  third,  miztureB 
of  various  acids,  and  in  the  fourth,  margaric  acid  (Qnsserow,  Sr.  Arch.  27, 154). 
Bee  the  similar  process  of  Joss  (8chw.  69,  329). 

Properties  of  Palmitic  acid.  Small,  white  scales,  which  melt  at  62* 
and  BoUdify  in  the  form  of  a  cryetalline  scaly  mass,  generally  some- 
what flowery  on  the  surface,  and  having  a  lamellar  crystalline  fracture 

(Ileintz).  Pahnitic  acid  melts  at  63-5'  (Maskelyne),  62*  (Varrentrapp,  Brodie), 
60  to  QV  (Sthamer),  61  to  62*  (v.  Borck),  at  61*  and  soUdifies  at  59*  (Duffy)  ;  melto 
at  60*  and  solidifies  at  58*  (Schwarz)  ;  Chevreul's  margaric  acid  also  shows  this 
meltmg-point  J  melts  at  58*5*  (Rochleder)  54*5  to  55*  (Smith),  solidifies  at  56* 
(Dumas  &  Stas).  The  acid  of  Dumas  and  Stas  forms  delicate  shining  laminae,  and 
solidifies  to  fine  radiated  needles  ;  that  of  Smith  forms  radiate  groups  of  needles  and 
solidifies  to  a  wax.  Sthamer's  acid  solidifies  in  a  simDar  manner.  Schwan's  acid 
forms  broad  satiny  lamine,  and  solidifies  to  a  highly  crystalline  mass.  Chevreul's 
margaric  acid  solidifies  in  a  confused  mass  of  needles. 

Palmitic  acid  is  inodorous,  tasteless,  and  very  friable.  It  is  lighter 
than  water.  Reddens  litmus.  —  When  heated  in  a  dish,  it  boils  and 
evaporates  without  residue  (Dumas  &  Stass).  On  distillation  it  passes 
over  almost  entirely  unchanged,  and  only  a  little  oil  is  obtained 
thereby  (Fremy);  there  remains  at  last  a  slightly  coloured  residue, 
having  a  melting  point  of  72^,  probably  palmitone  (Maskelyne) ;  the 
solidifying  point  of  the  distillate  is  lowered  from  58®  to  67  ,  the  per- 
centage of  carbon  somewhat  increased  (Schwarz),  but  after  recrystal- 
lisation,  the  acid  remains  unaltered  (Fremy).    According  to  Fr^my,  the  acid, 

after  heing  heated  to  300*,  crystallises  from  alcohol  in  nodules ;  according  to  v.  BordL 
and  Maskelyne,  it  is  not  in  any  way  altered  therehy.  See  also  palmitonio  aeid 
^.  366). 
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The  analyses  are  eiren  in  mean  numbers.  —  Fr^my  regarded  palmitic  add  as 
bibasic.  Varrentrapp  s  formula  contains  1  at.  hydrogen  less  than  the  aboye.  — 
Cheyreul  gaye  for  margaric  acid  the  formula  C®H®0*,  and  for  stearic  acid  C^H^O'**. 
Berzelius  regarded  the  formula  BO*  for  margaric  acid  and  B^O^  for  stearic  acid  (in 
which  B  =  0**H""*)  as  more  probable.  The  researches  of  Varrentrapp  and 
Bedtenbacher  seemed  to  show  that  stearic  acid  is  bibasio  and  »  G^H^^^ ;  margaric 
acid  as  CH'^O*.  The  correctness  of  this  yiew  was  doubted  only  by  Laurent  & 
Gerhardt  (Compt.  rend.  28,  400),  who  considered  the  two  acids  to  be  isomeric,  and 
was  otherwise  generally  accepted,  till  margaric  acid  was  shown  by  Heintz  to  be  a 
mixture.  —  For  Fohl's  yiews  on  the  formuls  of  the  fatty  acids  see  JFien,  Akitd,  Ber, 
10,  485. 

JDecompositums,  1.  By  heat^  see  aboye  ;  also  the  statement  of  Schwarz,  under 
PtOmitomc  acid  (p.  866).  —  2.  Palmitic  acid  is  combustible.  —  2a.  It  absorbs 
ozane  but  slowly,  even  in  presence  of  an  excess  of  alkali,  much  of  the 
acid  remaining  unaltered  after  exposure  to  the  gas  for  weeks : 
carbonic,  but  no  other  acid  is  formed  thereby  (Gorup-Besanez,  -4n». 
Pharm,  125,  215).  —  3.  It  is  very  slowly  attacked  by  hot  nitric  acid 

(Maskelyne).  Margaric  acid,  when  pure,  yields  with  nitric  acid  only  succinic 
acid,  and  neither  sebacic  nor  pimelic  acid  (Sacc,  Ann.  Pharm.  53,  229).  It  is  not 
altered  by  nitrous  acid  (H.  Meyer,  Ann.  Pharm.  35, 187). 

4.  When  margaric  acid  is  heated  to  120*^  with  peroxide  of  leady  a  copious  eyolu- 
tion  of  water-yapour  takes  place  (with  which  a  little  carbonic  acid  is  mixed,  only  if 
too  great  a  heat  be  applied)  and  the  brown  mass  is  decolorised,  and  becomes  thick 
and  tenacious.  It  still  contains  undecomposed  margaric  acid  ;  after  cooling  there- 
fore, it  is  powdered  and  boiled  with  alcohol ;  the  undissolyed  li^-salt  is  decomposed 
with  hydrochloric  acid  ;  and  the  acid  separated  thereby  is  heated  afresh  with  per- 
oxide of  lead.  The  newly  formed  lead-salt  again  decomposed  with  hydrochloric 
acid,  yields  an  acid  which,  when  freed  as  much  as  possible  from  margaric  acid  by 
dissolying  it  in  alcohol,  and  remoying  the  crystals  first  formed  in  the  solution,  melts 
at  47%  and  contains  7205  p. c.  C,  12*44  H. ;  in  the  lead-salt  53*6  p.  c.  C,  8'7  H., 
28-7  PbO. ;  and  in  the  silyei^salt  29*02  p.  o.  AgO.  \  it  is  therefore  probably  C»*H'*0» 
(Bromeis,  Ann.  Pharm,  42, 70). 

6.  When  margaric  acid  is  melted  together  with  two  or  three  parts  of  anhydrous 
phosphoric  acid,  the  mixture  becomes  yery  hot :  after  the  reaction  is  oyer,  boiling  water 
separatee  jelly-like  lumps  of  a  substance  which  floats  on  the  sur&ce  without  melting, 
but  after  washing  and  drying,  forms  a  friable  mass  melting  below  100**.  It  still  con- 
tains margaric  acid,  whidb  is  extracted  by  boiling  alcohol  or  caustic  potash,  where- 
upon the  imdissolyed  portion  settles  to  the  bottom  in  the  form  of  an  oil,  but  on  cool- 
ing again  floats  on  the  surface  as  a  brittle,  brown,  scarcely  crystalline  mass.  This 
last  melts  at  60"  to  65*,  dissolyes  easily  in  ether,  and  contains,  on  an  ayerage, 
80-81  p.o.  0.,  12-70  H.,  and  698  O.  (0"H»0*  -  80*67  C,  1260  H.  [Kr.]).  It  is 
attacked  by  nitric  acid  when  heated  herewith,  and  yields,  when  the  acid  is  highly 
concentrated,  a  soft,  waxy  substance ;  with  a  moderately  dilute  acid,  a  brittle  pro- 
duct, the  latter,  containing,  on  an  average,  77*25  p.  c.  G.,  12*22  H.,  and  10*53  O. 
^rdmann,  J.  pr.  Chem.  26,  500). 

6.  Palmitic  acid  is  not  perceptibly  acted  upon  by  chlorine  in  the 
cold,  bnt  at  a  temperature  of  100°  it  evolves  hydrochloric  acid,  and 
does  not  afterwards  solidify  on  cooling.  By  this  reaction,  products 
containing  ^,  1,  and  1^  at.  of  chlorine  are  obtained,  and  at  length, 
when  4  at.  have  been  substituted,  the  action  becomes  slower  or  ceases 
altogether,  but  may  be  prolonged  with  the  aid  of  heat  and  sun- 
light, and  in  that  case  solid  resinous  acids  are  formed  (Fr^my).  An 
acid  prepared  in  this  manner  contained,  after  treatment  for  14  days, 
60  p.  c.  chlorine ;  another  acid,  prepared  out  of  sunshine,  contained 
49*4  p.  c.  C,  7*2  EL,  and  34-2  CI. ;  the  latter  is  sticky,  and  forms 
uncrystallisable  salts;  it  is  produced  also  by  passing  chlorine  into 
palmitic  acid  melted  under  water  (Fremy) ;  C«H»C1H)<  =  48*72  p.  c.  C, 
711  H.,  36*0  01. 
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7.  On  distilling  palmitic  acid  with  quick  Uine  or  hydrate  of  lime, 
palmitone  and  carbonate  of  lime  are  obtained  (Piria,  Maskelyne) : 

20«HMO*  -  C«2H«202  +  2C0S  +  2H0. 

Margaric  acid,  distilled  with  ith  its  weight  of  quick  lime,  yields  first  a  little  water, 
then  a  soft  mass  oontaining  margarone,  and  at  length,  towards  the  end  of  the  dis- 
tillation, a  coloured  empjreumatic  product ;  carbonate  of  lime  and  charcoal  remain 
behind  (Bussr).  When  a  larger  proportion  of  lime  is  employed,  a  liquid  distillate 
is  obtained,  irom  which  margarone  cannot  be  separated ;  probably  a  hydrocarbon 

(Varren(rdpp).  —  Palmitic  acid  is  not  altered  by  heating  to  275°  with 

potash-lime  in  a  closed  vessel ;  if  air  be  admitted,  a  little  butyric  acid 

is  formed,  with  separation  of  charcoal,  but  no  fixed  fatty  acid ;  the 

greater  part  of  the  palmitic  acid  is  recovered  unchanged  from  the 

residue  (Ileintz).     When  palmitic  acid  is  heated  to  low  redness  with 

excess  of  potash -Hme,  gaseous  and   liquid    hydrocarbons  containing 

equal  numbers  of  carbon-  and  hydrogen-atoms  are  formed  (Cahours, 

Compt,  rend.  31,  142).  Margaric  acid,  distilled  with  excess  of  potash,  yields, 
besides  gaseous  products,  a  light  liquid  of  yarying  boiling  point:  Mitscherlich's 
Saponin  (Mitscherlich,  Poffff.  31,  634).  A  mixture  of  palmitf^te  and  formate  of  lime 
yields,  on  distillation,  products  similar  to  those  obtained  from  a  mixture  of  myristate 
and  formate  (p.  212)  (Limpricht). 

8.  With  wood-spirit,  alcohol,  amylic  alcohol,  and  mannite,  palmitic  acid 
forms  the  corresponding  ethers,  with  elimination  of  water. 

From  palmitic  acid  and  glycerin,  neutral  compounds  belonging  to  the 
class  of  glycerides  are  obtained,  with  elimination  of  water;  in  their 
modes  of  formation  and  decomposition,  these  compounds  exhibit  the 
relations  which  obtain  generally  in  the  compounds  of  glycerin  with 
monobasic  acids. 

The  formation  of  glycerides  takes  place  by  direct  contact  of  their 
components,  slowly  at  ordinary  temperatures,  more  quickly  at  elevated 
temperatures  in  sealed  tubes :  in  the  former  case,  only  small  quantities 
are  for  the  most  part  produced ;  and  even  in  the  latter  case,  the  union 
is  never  complete,  since  a  portion  of  the  fatty  acids,  and  also  a  portion 
of  the  glycerin,  when  employed  in  the  free  state,  always  remains 
uncombined.  —  Some  of  the  glycerides  may  also  be  obtained  by  the 
action  of  glycerin  on  the  compound  ethers. 

On  heating  a  mixture  of  glycerin  with  fatty  acids,  after  addition  of 
phosphoric,  sulphuric,  hydrochloric,  or  tartaric  acid,  glycerides  of  the 
fatty  acids  arc  likewise  obtained  ;  but  their  formation  is  accompanied 
by  that  of  other  glycerides  containing  two  acids.  Thus  on  heating 
together  stearic  acid,  glycerin,  and  hydrochloric  acid,  single  atoms  of 
these  substances  combine  to  form  stearochlorhydrin,  4  at.  water  being 
eliminated : 

CMH»0*  +  C«H»0«  +  HCl  «  C«H"C10«  +  4H0. 

When  benzochlorhydrin  (C^H'^CIO*,  the  compound  resulting  from  the 
combination  of  single  atoms  of  glycerin,  hydrochloric  acid,  and  benzoic 
acid,  with  elimination  of  4  at.  water)  is  heated  to  240°  with  margaric 
acid  for  four  hours,  henzomargaro-chlorhydrin  (probably  G*HH)*  -f  C"HK)* 
+  HCl  +  C'*H»*0*— 6H0)  appears  to  be  formed  (Berthelot,    Chim. 

organ.  2,  146). 

a.  Monopalmitin.     From  1  at.  palmitic  acid  and  1  at.  glycerin,  with 
elimination  of  2Jat.  water : 

0»HMO*  +  C«H80«  «  C«H«0»,C«H70*  +  2HO. 
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It  is  produced  in  small  quantity  when  a  mixture  of  palmitic  acid  and 
glycerin  is  kept  for  a  long  time  at  ordinary  temperatures,  and  in  larger 
quantity  when  palmitic  acid  is  heated  to  200°  with  an  excess  of 
glycerin  for  24  hours. 

b.  Bipalmitin.    From  2  at.  pijmitic  acid  and  1  at.  glycerin,  with 
elimination  of  2  at.  water : 

20»H»CH  +  C«H80«  -  2C«H«0»,C«H»0«  +  2H0. 

In  the  formation  of  other  biglycerides,  4  at.  water  are  eliminated.  — 
Bipalmitin  is  obtained  by  heating  glycerin  with  an  excess  of  palmitic 
acid  to  100°  for  114  hours.  The  corresponding  compounds  of  stearic 
acid  (also  of  arachidic  and  oleic  acid)  are  produced  by  heating  mono- 
stearin  with  excess  of  stearic  acid  for  3  hours  to  260®,  or  by  heating 
tristearin  to  200°  for  22  hours  with  an  excess  of  glycerin. 

c.  Terpalmitin,  From  3  at.  palmitic  acid  and  1  at.  glycerin,  with 
elimination  of  6  at.  water : 

SO^HnO*  +  0»H80«  =  30«H»0»,C«H«CP  +  6H0. 

It  is  obtained  by  heating  monopalmitin  to  250°  for  eight  hours,  with  a 
very  great  excess  of  palmitic  acid.  In  the  preparation  of  the  other 
terglycerides,  the  compounds  corresponding  to  bipahnitin  answer 
better. 

The  glycerides  resemble  the  natmral  fats.  The  terglycerides  are 
identical  with  the  natural  fats,  so  that  palmitin  must  be  contained  in 
those  fats  which  yield  glycerin  and  palmitic  acid  when  saponified. 

Hence  the  Btatements  formerly  made  (yii,  285),  require  correction. 

For  the  separation  of  the  glycerides  from  the  mixtures  obtained  by 
heating  the  fatty  adds  with  glycerin,  Berthelot  employs  the  following 
method :  The  tube  is  cooled  and  opened,  and  the  solid  layer  containing 
the  glyceride  and  the  uncombined  fatty  acid  which  floats  on  the 
excess  of  glycerin  employed,  is  melted,  and  mixed,  first  with  a  little 
ether,  afterwards  with  hydrate  of  hme.  The  mixture  is  heated  to  100° 
for  a  quarter  of  an  hour,  whereupon  the  fatty  acid  combines  with  the 
lime,  and  the  glyceride  is  then  extracted  by  ether,  which  leaves  it  behind 
on  evaporation. 

The  decompositions  of  the  glycerides  agree  with  those  of  the  natural 
fats  given  on  pp.  231  and  240,  vol.  vii.  The  foDowing  decomposi- 
tions, which  are  common  to  both  the  natural  and  artificial  glycerides, 
must  be  mentioned  in  addition : 

a.  Fuming  hydrochloric  acid,  at  100°,  resolves  them  into  glycerin 
and  the  respective  acids.  In  some  cases  acetic  acid  effects  the  same 
decomposition. 

b.  Water  decomposes  some  of  the  glycerides  at  100°,  and  the 
greater  part,  especially  those  of  the  fatty  acids,  at  220°,  in  sealed 
tubes,  in  the  same  manner. 

c.  Alcoholic  hydrochloric  acid  decomposes  them  at  100°,  producing 
an  ether  and  glycerin.  —  Alcoholic  acetic  acid  partially  decomposes  the 
glycerides  of  palmitic  acid  at  100%  but  not  those  of  stearic  and  oleic 
acids. 

d.  Ammonia  separates  the  glycerin  by  uniting  with  the  acid  to  form 
an  amide. 

e.  The  pancreatic  juice  effects  the  decomposition  of  glycerides  into 
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fatty  acids  and  glycerin,  even  at  ordinary  temperatures  (Bernard, 
CompU  rend.  28,  249,  and  283).     See  Haindhuch  nii  Zoochem,  83. 

So  according  to  Berthelot  (N.  Ann.  Chim.  Fhys,  41,  216).    See  abo  ix.  490. 

Combinations.  Palmitic  acid  is  insoluble  in  water.  —  It  dissolves  in 
oil  of  vitriol,   and  is  precipitated  mialtered  by  water  (Maskelyne). 

For  the  behaYiour  of  margario  acid  see  Olive-oil. 

Palmitates,    Palmitic  acid  forms  salts  with  bases;  those  of  the 

alkalis  are  soluble  in  water  and  alcohol.    They  are  all  obtained  ia  the 

same  way  as  the  myristates  (p.  212)  —  The  margarateB  (and  palmitates)  of 
the  alkalis  are  decomposed  by  a  large  quantity  of  water,  into  a  bi-acid  salt  which  i> 
precipitated,  and  a  solution  in  which  a  small  quantity  of  aoid  remains,  together 
with  half  the  alkali.  —  Margaric  acid  expels  carbonic  acid  from  carbonates  of  the 
alkalis  when  heated  therewith  (Cheyreul).  When  warmed  with  aqueous  neutral 
phosphate  of  soda,  it  forms  an  emulsion  in  which  the  £Ekt-globules  disappear  on  boil* 
ing :  the  solution  prepared  at  the  boiling  heat  contains  margarate  of  soda ;  that  pre- 
pared at  30°  to  40°  contains  very  little  (Maroet,  Kopp't  Jahretb.  1858,  306). 

Palmitate  of  Ammonia,  —  Crystallised  margario  acid  absorbs  gaseous  ammonia 
more  slowly  than  stearic  acid,  and  forms  with  it  a  compound  which  behaves  like  the 
corresponding  stearate.  It  dissolves  in  hot  water,  at  least  in  ammoniacal  water,  and 
on  cooling,  the  whole  of  the  acid,  together  with  a  portion  of  the  ammonia,  is  thrown 
down  as  acid  salt.  The  acid  dissolves  also  in  dilute  aqueous  ammonia  to  a  dear 
liquid,  which  gives  off  ammonia  in  the  air  j  with  concentrated  ammonia  it  forms  a 
translucent  jelly  (Chevreul). 

A  palmitate  of  ammonia  prepared  by  Fr6mv  appears  to  be  hi-cund.  It  is  deposited 
even  from  strongly  ammoniacal  solutions,  and  is  insoluble  in  cold  water.   • 
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Palmitate  of  Potash.  — a.  Mono-acid..  Palmitic  acid  is  fused  with 
carbonate  of  potash,  and  the  resulting  mass  is  exhausted  with  boiling 
alcohol,  from  which  the  salt  crystallises  on  cooling.  —  White,  pearly 
scales,  fusible  without  decomposition  or  loss  of  weight. — One  part  of 

dry  margarate  of  potash  forms,  with  10  pts.  of  water  at  12°,  a  semi-transparent 
gum ;  at  70°,  a  transparent  liquid  which,  on  cooling  to  60°,  exhibits  pearly  streaks ; 
at  36°,  the  solution  becomes  thicker  and  less  transparent,  but  is  not  gummy  even  at 
15° ;  when  90  pts.  water  are  added  to  the  liquid,  it  turns  thick  and  milky  in  24 
hours,  and  runs  slowly  throueh  the  filter,  upon  which  a  deposit  of  the  pearly  bi-acid 

salt  is  left  (Chevreul) — Palmitate  of  potash  is  soluble  in  hot  alcohol,  in- 
soluble in  ether  (Dumas  &  Stass).  Margarate  of  potash  dissolves  m  82-3  pts. 
alcohol,  of  sp.  gr.  0*834  at  10° ;  the  solution  in  10  pts.  boihng  alcohol  becomes 
turbid  at  43°,  throws  down  flakes  and  a  gelatinous  sediment,  and  congeals  at  38°  to  a 
Bord  opaque  jelly  (Chevruel), 

Oherreul.  Dumas  &Stas. 

82  C  1920    ....    65-27    ....  ....    6409 

31  H 310    ....    10-58    ....  ....    10*90 

8  O 24-0    ....      816    ....  ...       9-32 

KO  47-2    ....     1604    ....     1600    ....     16*69 

C?8H»K0* 294-2    ....  10000    ....  ....  100*00 

b.  Bi-acid.  — When  a  solution  of  1  pt.  margarate  of  potash  in  20  ptd. 
boiling  water  is  mixed  with  1,000  pts.  cold  water,  and  the  precipitate 
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thereby  produced  is  collected  on  a  filter  and  dissolved,  after  drying,  in 
boiling  alcohol,  small  pearly  leaves  of  the  bi-acid  salt  are  obtained  on 
cooling.  From  these,  cold  water  takes  up  only  a  trace  of  potash, 
boiling  water  a  little  more  potash  and  a  trace  of  acid.  The  salt 
dissolves  in  823  pts.  alcohol  of  sp.  gr.  0*834  at  20'',  and  in  3*2  pts. 
at  67°.  Water  precipitates,  from  the  alcoholic  solution,  a  salt  con- 
taining less  potash  (Chevreul).  —  Schwarz  obtained  a  bipalmitate  of 
potash  by  saponifying  palm-oil  and  crystallising  the  soap  from  alcohol. 
it  was  deposited  in  the  form  of  nodules,  and  melted  at  lOO""  to  a 
semi-transparent  mass. 

GheyreuL  Schwan. 

0«H"Oy    608       ...    91-42    .... 

KO 47*2    ....      8*58    ....    8*07    ....    8*80 

C«H»K:0*,C»H«CM 660-2    ....  10000    ..^ 

Palmxtate  of  Soda,  —  a.  Mono-acid.  —  Prepared  in  the  same  way  as 

myristate  of  soda  (p.  212).  —  Broad,  pearly  laminss  (Dumas  k  Stas). 

The  salt  separates  from  an  alcohoHc  solution  in  the  form  of  a  jelly, 

which,  on  standing  with  a  sufficient  quantity  of  alcohol,  changes  to 

colourless  laminae  (Heintz).  —  More  easily  decomposed  by  water  than 

the  potash-salt  (Dumas  &  Stas).  A  solution  of  1  pt.  margarate  of  soda  in 
600  parts  water  becomes  turbid  in  14  days,  and  afterwards  dissolyes  only  a  trace  of 
the  acid.  One  part  of  the  salt  in  10  parts  water,  at  80°,  forms  a  clear  solution  which 
shows  a  slight  turbidity  on  cooling  to  70** ;  at  57°  silky  stars  make  tbeir  appearance, 
and  at  58°  the  liquid  is  conyerted  into  a  solid  opaque  jelly,  from  which  the  liquid 
portion  may  be  expressed.  1  pt.  forms  a  clear  solution  with  50  pts.  water  below 
100°.  The  solution  in  100  parts  of  hot  water  deposits  fine  needles  of  a  slightly 
acid  salt  on  cooling,  one-fourth  of  the  soda  remaining  in  solution  ;  from  this  acid- 
salt,  boiling  water  takes  up  the  mono-acid  salt,  whilst  bi-acid  sfdt  is  left  behind 
(Chevreul).  Margarate  of  soda  dissolves  in  262  parts  of  alcohol  of  sp.  gr.  0'821  at 
10°,  and  in  20  parts  at  79° ;  the  latter  solution  throws  down  a  flocculent  deposit  at 
72°,  and  becomes  turbid ;  at  62°  it  begins  to  be  gelatinous,  and  at  58°  solidifies 
completely  to  a  jelly  from  which  alcoh(3  does  not  separate,  and  in  which  no  crystals 
are  rormed.  A  solution  of  1  pari  of  the  salt  in  80  parts  of  hot  alcohol  forms,  when 
cold,  a  pellucid  bluish  jelly  without  crystals  (ChoTreul). 

Heintz. 

82  0 
81  H 
8  O  ..... 
NaO. 

C»H»NaO^  278    100*00    100*00 

Contains  11*18  p.  c  soda  (Maskelyne).  Margarate  of  soda  contains  11*06  p.c. 
soda  (Chevreul). 

b.  Bi-acid,  —  Mono-margarate  of  soda  is  dissolved  in  1500  parts  of  hot  irater, 
and  the  solution  is  cooled  and  filtered ;  the  precipitate,  after  drying,  is  dissolved  in 
alcoh<M ;  the  solution  is  again  cooled ;  and  the  bi-aoid  salt  thus  obtained  is  pressed 
and  dried.  It  is  white  and  tasteless,  moi«  fusible  than  a,  insoluble  in  water,  veiy 
easily  soluble  in  hot  alcohol.  Xhe  solution  reddens  litmus,  the  blue  colour  being 
restored  by  water  (Chevreul). 

ChevreoL 

NaO .- 31    .      6*81    ....    Mi 

0«H«NaO*,e"»H«0* 684    100*00    .... 

PalmUaU  of  Baryta.-^Wbiiej  p^urly,  crystalline  powder.    Becom- 


....  M..> 


192 

69*06 

68*67 

81    

11*16 

11*16 

24 

8-64 

MM....                   «^    JLjf 

ox            ......a. 

1116 

1106 
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poses  before  melting  (Heintz).     Does  not  soften  at  100®.     (Yax- 
rentrapp). 

Heintz. 

82  0  1920  59-87  6904i 

81  H 81-0  9-59  9-74 

8  O  240  7-42  7-63 

BaO  76-6  23'62  23-69 

0"^»BaO* 823-6    10000    10000 

Contains  23*01  (Varrentrapp),  22-91  (Stenhouse),  on  the  averaffe  23*61  p.  c. 
baiyta  (Maskeljne).    Margarate  of  baryta  oontainB  22*31  p.  c.  baryta  (dieyreul). 

Margarals  of  Strontia.  —  Margaric  acid  is  digested  for  two  hours  in  a  closed 
Tessel  with  an  excess  of  strontia-water  which  is  filtered  into  it  at  the  boiling  beat^ 
The  precipitated  salt  is  freed  from  excess  of  strontia  by  pouring  off  the  liquid  and 
boiling  with  water,  and  from  free  acid  by  boiling  alcohol  (Cherruel). 

Cherreul. 

C«H«0»    247    82-61    

SrO 62    17-39    16-34 


C"H»SrO* 299    100-00 

Ma^garixU  o^Xt'iM.  — Precipitated  from  chloride  of  caloimn  by  boiling  mono- 
margaiate  of  potash,  and  washed  with  boiling  water  (Cheyreul). 

ChevreuL 

OKHMO*    247 89-82    

CaO 28    10-18    997 

0«H»'CaO^    276    100-00 

Palmitate  o/*  Jlfa^n««a.— Snow-white,  very  loose  crystalline  pre- 
cipitate, whicn  dissolves  in  boiling  alcohol  and  crystallises  almost 
completely,  on  cooling,  in  microscopic  rectangular  laminsB.  It  melts 
at  about  120"*  without  decomposition  (Heintz). 

Heintx. 

82  0  192    71-27    7191 

81  H 81    11-61    11-61 

8  O  24    9-51     8-99 

MgO    20    7-61     7-49 

C«H»'MgO<  267    10000    10000 

Contains,  on  the  ayerage,  8-02  p.  c.  magnesia  (Maakelyne). 

The  palmitates  of  «Vic,  tin  (stannous),  and  iron  (ferrous),  are  white 
precipitates ;  the/«rric  salt  is  dark-yellow,  the  protosalt  of  cobalt  rose- 
red  (Dumas  &  Stass). 

Palmitate  of  Lead.    Palmitic  add  loses  3-74  p.  c.  when  heated  with 

oxide  of  lead  (v.  Borck).    Margaric  acid  loses  8*4  p.  o,  water  thereby  (Chevreul). 
(1  at.  «  3-61  p.  c.)  ^  \  / 

a.  Bcuic  f — When  margaric  acid  is  boiled  with  terbasio  acetate  of  lead,  aooess  of 
air  being  prevented,  a  compound  with  4669  p.  c.  oxide  of  lead  is  obtained  fCheneul). 
(CFH»PbO*,PbO  =  47-66  p.  c.  PbO).  By  heating  mono-margarate  of  lead  for 
several  days  with  basic  acetate  of  lead,  Varrentrapp  obtained  a  sidt  oontainins  acetic 
add,  with  29-44  p. c.  C,  467  H.,  and  6994  PbO.  ^^ 

h.  Mono-acid. — Snow-white,  microscopic  scales,  which  melt  at  lOS"* 


82  C    

81  H  

192 

31 

4  0    

82 

Pb 

104 
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(Maskelyne),  110°  to  112*'  (Heintz),  and  solidify  to  a  white,  opaque, 
amorphous  mass  (Heintz).  By  fusing  an  excess  of  the  acid  with 
oxide  of  lead  and  separating  the  uncombined  acid  by  ether,  it  is  ob- 
tained as  a  friable,  white  wax,  which  melts  at  112 ''j  and  is  nearly 
insoluble  in  alcohol  and  ether  (y.  Borck). 

¥t4ioj.  Heints.      Maskelyne. 

,.. 63-64    61-87  63-67  53-74 

8-65     8-29  8-62  886 

8-92     10-40  8-83  791 

28-89     29-44  28-98  29*49 

CFH«PbO 859    10000    10000    10000    10000 

Cheyrenl  found  29-45  p.  o.  oxide  of  lead. 

PalmUate  of  Copper. — Pale  green-blue,  very  loose  powder,  consist- 
ing of  extremely  small  microscopic  laminsd.  It  melts,  when  heated,  to 
a  green  liquid  which  is  rapidly  decomposed  (Heintz). 

Heintz.        Maskelyne. 

82  C 192  66-98  66-65  

31  H 81  10-82  1078  

3  0 24  8-37  8-54  

CuO    40  13-83  1403  1407 

C«HWCiiO* 287    10000    10000    


Mereuro^u  PalmUate  is  a  white  precipitate  (Dumas  &  Stas) .  —  Margarate  of  potash 
precipitates  from  mercurous  nitrate,  flocks  which  soon  cohere  to  a  mass  of  the  con- 
sistence of  ointment,  and  harden  on  drying.  They  contain  44*15  p.  c.  HgK),  and 
are  insoluble  in  water,  slightly  soluble  in  alcohol  and  ether  (Hartf,  N.  Br.  Arch. 
5,  308). 

Mercuric  Marfforate.  —  By  heating  margaric  acid  with  mercuric  oxide,  or  by 
precipitating  mercuric  nitrate  with  margarate  of  potash,  white  flocks  are  obtained, 
which  are  quickly  transformed  into  a  greasy  mass,  drying  up  yery  slowly  in  the  air. 
It  contains  27*44  p.  c.  HgO.  Insoluble  in  water  and  cold  alcohol ;  slightly  soluble 
in  hot  alcohol,  and  much  more  freely  in  ether  (Harfi*). 

Palmitate  of  Silver, — ^Thrown  down  from  cold  solutions  as  a  hght, 
somewhat  gelatinous,  and  from  hot  solutions  as  a  granular  pre- 
cipitate, which  in  the  moist  state  blackens  on  exposure  to  light, 
but  not  when  dry  (Varrentrapp).  It  appears  amorpho\is  even  when 
highly  magnified  (Heintz). — Dissolves  slightly  in  water  (Varrentrapp). 
Separates  from  a  solution  in  warm  ammonia-water  in  indistinct 
scales  (v.  Borck). 

Fr^my.        Varrentrapp.     Stenhouse. 

82  C    192  62-89  5278  52-80  5282 

81  H  81  8-64  8-61  8-43  860 

4  O    32  8-85  9-76  949  929 

Ag 108  29-72  28-86  29*28  29*29 

C«H«AgO* 868    100-00    10000    10000    10000 

Smith.        y.  Borek.      Stiiamer.       Brodie.         Heintz.     Maskelyne. 

C    52-57  ....  52-51  ....  52*21  ....  53-27  ....  52-71  ....  5299 

H  8-47  ....  8-58  ....  8-63  ...,  876  ....  8-68  ....  8*44 

O    9-41  ....  9-58  ....  9*64  ....  8*53  ....  901  ....  8*83 

Ag 29-56  ....  29-33  ....  2962  ....  2944  ....  2976  ....  2974 


10000     ....  100-00     ....  10000    ....  100-00    ....  10000    ....  100-00 
The  silyer-salt  analysed  by  y.  Borek  was  crystalliBed  from  ammonia. 
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Palmitic  acid  is  Boluble  in  alcohol;  in  all  proportions  in  alcohol  of 
sp.  gr.  0*82  at  40"*  (Smith). — It  dissolves  readily  in  ether. 

From  a  solution  of  palmitic  acid  and  ^lycocol  (ix.  247)  in  warm 
alcohol,  there  separates  on  cooling  an  ouy  layer  which  afterwards 
solidifies ;  the  liquid  beneath  throws  down  wlute  silky  lamin»,  con- 
taining, when  dried  over  oil  of  vitriol,  51*30  p.  c.  C,  and  9'45  H. 
(Horsford,  Ann.  Fharm.  60,  29). 

Palmitic  acid  may  be  melted  together  with  kcuric  and  myrisUc  cudds. 
In  certain  proportions  the  mixtures  are  not  separable  by  crystallisa- 
tion from  dcohol  or  ether :  they  exhibit  the  following  characters  on 
melting  and  solidifying  (Heintz) :— 


A  mixture  of— 

Melts  ftt 

Mode  of  SoUdifying. 

Palmitio 

Lauiio 

acid. 

add. 

10 

90 

41-6* 

UncrjstalliBed. 

20 

80 

87 -r 

Finely  crystallised,  indistincL 
Small-leaTed,  crystalline. 

80 

70 

88 -S* 

40 

60 

40 -r 

Splendid  large  lamins. 

60 

60 

47 -0^ 

Opaque,  scoroel j  crystalline. 

60 

40 

61  •2« 

Granular,  distinctly  scalj. 

70 

80 

64 -e* 

More  distinctly  scaly. 

80 

20 

57*4* 

Still  more  distinctly  scaly. 

90 

10 

69 -S- 

Crystalline  Boalea. 

A  mixture  of— 

Meltsat 

SoUdifiefl 
at 

Laurie 
acid. 

Myristio 
acid. 

Mode  of  Solidifying. 

95 

90 
80 

70 

60 

60 

40 

86 

82-6 

80 

20 

10 

6 
10 
20 

80 

40 

60 

60 

65 

67-6 

70 

80 

90 

61 'l* 
68  O' 
64-9* 

61 -e* 

47-8* 
47 -O' 
46  ^^ 
46.2* 

46*2" 
40*6« 
61 -S' 

68« 

66  ^^ 
68  ^^ 

61  ^^ 

49  •6« 

46 -S^ 
43.70 

44-'o« 
48  •7* 
41  ^^ 
46 -S^* 

Cryitalliae  acaka. 

•>             $» 

Scales,  with  slight  admixture  of 

needles. 
Very  delicate  needles. 
Uneyen,  uncrystallised. 
Lar^  lamina. 

Indifltinnfclpr  limiAlVr, 

UnoystaUised,  opaqae. 

UnaryrtaUised. 
Long  needles. 

Fahnitic,  Myristic  and  Laurie  acids. — ^A  mixture  of  80  p.  c.  myristic 
and  70  p.  c.  lauric  add  melts  at  35-1** ;  when  to  20  parts  of  this  mix- 
ture from  1  to  10  parts  palmitic  acid  are  added,  the  melting  points  of 
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the  resulting  mixtures  are  altered,  according  to  Heintz,  as  follows : — 
On  addition  of, 

Pahnitio  The  melting         Pahnitio  The  melting 

acid.  point  is —  acid.  point  if 


1  part  38"9^  6  parts  34-6 

2  „  831*  7     „  86-8 

8    „  82-2»  8     „ 86 

4    „  82-7'>  9     „  37-3 


o 

o 

o 


6    „ 88-7*  10     „  88'8» 

The  mixtures  containing  9  and  10  parts  palmitic  acid  solidify  in 
delicate  nee<Ues,  the  others  m  the  non-crystalline  form  (Heintz). 


Interpolation. 

The  following  have  been  described  as  peculiar  fatty  adds.  Their 
identity  with  known  adds,  or  the  fact  of  their  being  mixed  acids,  is 
either  already  established,  or  has  at  least  been  shown  to  be  probable. 

Anthropic  acid.  An  acid  obtained  from  human  fat,  formerly 
described  by  Heintz  as  a  peculiar  acid,  but  afterwards  found  to  be  a 
mixture  of  palmitic  and  stearic  acids. 

Baseic  acid.    The  stearic  acid  obtained  by  Hardwicke  from  oil  of 

Bassia.     The  remarks  of  Heintz  on  Bassic  acid  {Pogg.  92, 601)  refer  to  another  add 
of  65*  melting-point,  obtained  £rom  the  same  oil.    See  under  Basnennl, 

Benic  add  of  Walter.  Beheus&ure,  Occurs  in  veiy  small  quantity 
ill  oil  of  ben.  It  crystallises  from  alcohol  in  light  nodules  which  melt  at 
52**  to  53^  Contains  74-3  p.  c.  C,  12-5  H.,  and  13-2  0. ;  according  to 
Walter,  C**H"0*.  It  dissolves  more  readily  than  margaric  acid  in 
alcohol.  The  ethyl-compound  is  a  crystalline  mass,  which  melts  in 
the  hand,  and  is  very  easily  soluble  in  alcohol ;  it  contains  75'8  p.  c.  C, 
12-7  H.,  and  11-5  0.  (Walter,  Compt.  rend.  22,  1143).  See  Laurent 
(N.  Ann.  Chim.  Phys.  19,  374).  Heintz  regards  this  acid  as  a  mixture 
of  75  parts  palmitic  and  25  parts  myristic  acid.  Oonoeming  the  benio 
add  of  Mulder,  see  under  compounds  with  44  at.  0. 

Butyroleic  add.  The  oleic  add  of  common  butter,  which  was  sup- 
posed by  Bromeis  {Ann.  Pharm.  42,  46)  to  differ  from  ordinaiy  oleic 
acid ;  this  supposition  was  refuted  by  Heintz. 

BfUyrolimnodic  add.    See  Bog-huiter, 

Cetic  add.  An  add  obtained  from  spermaceti  (C^H''^)}  thus 
named  by  Heintz,  who  afterwards  found  it  to  be  a  mixture. 

Codnic  add.     (See  rr,  44). 

Coculostearic  add.  Berzelius  thus  designated  the  stearic  acid 
obtained  from  cocculus-grains. 

Isocetic  add.  In  the  oil  of  Jatropha  Curcas.  It  is  separated  by 
expressing  the  fatty  acids.  Crystallises  from  alcohol  in  shining 
laminae.  Melts  at  55°;  solidifies  at  53*5°.  Its  composition  is  C^H'^^ 
—  The  silver-salt  melts  when  heated,  and  dissolves  freely  in  boiling 
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alcohol.  — The  ethyl-compound  C*»H"0»,C*}I»0  solidifies  at  21^  to  a 
translucent  crystalline  mass.  —  Isocetamide^  C*NH*^0',  obtained  by 
digesting  Jatropha-oil  for  two  months  (a  shorter  time  when  heated) 
with  alcoholic  ammonia,  is  white  and  pearly,  and  melts  at  96*5°  {Par. 
Soc.  Bull.  1,  74 ;  Bromeis,  CompU  rend.  39,  923).  Probably  a  mixtuie 
of  70  parts  palmitic  and  30  parts  myristic  acid  (Kr.). 

Madk  acid.  The  acid,  melting  at  54°  to  55°,  obtained  by  Luck 
from  oil  of  madia.  According  to  Heintz,  it  is  a  mixture  of  stearic  and 
palmitic,  and  perhaps  a  third  acid. 

Olidic  acid.  The  palmitic  acid  resulting  from  the  decomposition  of 
oleic  acid  by  caustic  potash. 

Palmic  add.  Boudet  termed  the  product  of  the  action  of  nitrous 
acid  on  castor-oil,  palmin ;  the  acid  obtained  from  the  fat  he  called 

palmic  acid.      (JSee  Bicinelaidio  acid.) 

PalmitoiUc  acid.    Schwarz  {Ann.  Pharm.  60, 58)  found,  on  attempting 
to  purify  commercial  palmitic  acid  (prepared  from  paim-oil  freed  from 
oleic  acid  by  pressing,  and  from  colouring  matters  by  melting  in  contact 
with  the  air)  by  saponifying  and  recrystallising  from  alcohol,  that  the 
melting-point  remained  constant  at  52*5°  to  53°,  and  the  solidifying  point 
at  51°,  and  that  they  were  not  altered  by  saponifying  the  acid  and  de- 
composing the  soap.     This  acid,  distinguished  by  Schwarz  as  palmitonic 
acid,  is,  according  to  Qeintz,  a  mixture  of  palmitic  and  myristic  acids. 
It  crystallises  in  dull,  white,  gi*anu1ar  masses,  and  solidifies,  after 
melting,  to  a  semi-transparent,  wax-like  substance,  having  a  slightly 
fibrous  fracture  and  a  wavy  surface.     By  distillation  it  is  obtained 
with  lower  melting-point  and  higher  percentage  of  carbon  (76*43  p.  c.  C, 
1302  H.),  hut  after  crystallising  from  alcohol  it  remains  unaUered. 
With  nitric  acid  it  forms  suberic  acid ;  the  unchanged  portion  of  the 
acid  retains  its  melting-point  unaltered.   The  acid  contains  74*70  p.  c.  C, 
12-41  H.  (mean)  j  the  baryta-salt  6035  p.  c.  C,  9*82  H.,  21-55  BaO,  in 
another  preparation  26-02  BaO ;  the  silver-salt  55*65  p.  c.  C,  9*50  H., 
26*36  Ag. ;  the  ethyl-compound,  a  distinctly  crystalline  solid  at  25°, 
contains  75*84  p.  c.  C,  12-57  H.,  after  distillation  76-2  p.  c.  C,  12-74  H. 
According  to  Schwarz,  this  acid  is  also  produced  by  the  prolonged 
heating  of  palmitic  acid  to  250°  or  300°,  but  Maskelyne  did  not  find 
this  to  be  the  case.     Schwarz's  formula  is  C'^H'^O*. 

SoUxnolek  and  Solanostearic  acids.     See  Potato-fat 

Stearophanic  acid.  The  solid  fatty  acid  prepared  from  cocculus- 
grains,  to  which  this  name  and  the  formula  Ci'*H*0*  were  ascribed  by 
Francis  ;  its  identity  with  Hardwicke's  bassic  acid  was  recognised  by 
Crowder.  Heintz  at  first  designated  the  acid  obtained  from  human 
fat  and  spermaceti,  as  stearophanic  acid,  but  afterwards  perceived  the 
identity  of  this  and  of  bassic  acid  with  stearic  acid. 

Stillistearic  acid.  Chinatalffs'dure,  The  fatty  acid,  melting  at  62°, 
separated  from  Chinese  wax,  to  which  v.  Borck  gave  the  formula 
C*H'*0*.    Doubtless  identical  with  palmitic  acid  (Maskelyne,  Heintz). 

See  the  analyses  of  palmitic  acid- 
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Sulphide  of  Cetyl. 
C»»H»S  =  C"H«HS. 

Pridau.    Ann.  Pharm.  83,  16. 
CettfUulJkr, 

Formed  by  boiling  chloride  of  cetyl  for  several  hours  with  alcoholic 
monosulphide  of  potassium ;  it  separates  from  the  liquid,  on  cooling, 
as  an  oily  layer  which  afterwards  solidifies,  and  in  flocks.  It  is  puri- 
fied by  washing  and  re-melting  with  water,  and  crystallising,  first  from 
wea^,  then  from  strong  boiling  alcohol,  or  from  ether-alcohol. 

Light,  silvery  laminse,  which  melt  at  57*5°,  and  solidify  at  54**  to  a 
radiated  mass.  —  It  is  but  slowly  altered  by  boiling  with  dilute  nitric 
acid.  —  It  is  precipitated  from  an  alcoholic  solution  (from  a  cold 
saturated  solution  only  after  long  standing)  by  alcoholic  neutral 
acetate  of  lead,  in  white  flocks  which  are  insoluble  in  water,  alcohol, 
and  ether. 

Sulphide  of  cetyl  dissolves  very  slightly  in  cold  alcohol,  more 
freely  in  boiling  alcohol,  and  easily  in  ether. 

Fridau. 

82  C  192 79-67  79-86 

83  H 83  13-69 13-71 

S 16  6-64  

(y^BK      241  100-00  


Cetyl-mercaptan. 

Fkidau.    Ann.  Pharm.  83,  18. 

When  chloride  of  cetyl  is  boiled  with  alcoholic  sulphydrate  of 
potassium,  a  mixture  of  cetyl-mercaptan  and  sulphide  of  cetyl  is 
obtained,  which  is  not  separable  by  crystallisation.  The  mixture  is 
dissolved  in  hot  alcohol;  neutral  acetate  of  lead  and  then  water 
added  to  the  solution ;  and  the  precipitate  formed  is  washed  and 
treated  with  ether,  which  takes  up  the  cetyl-mercaptan  and  leaves 
behind  the  lead-compound  of  sulphide  of  cetyl.  The  mercaptan  is 
then  purified  by  recrystallisation. 

Cetyl-mercaptan  resembles  sulphide  of  cetyl.     It  melts  at  50*5% 

and  solidifies  below  44**  to  a  confused  crystalline  mass.     When  boiled 

with  water,  it  emits  a  faint  peculiar  smeU. 

Fridau. 
mean, 

32  C  192  74-42  74*50 

84  H 84  1318  12*96 

2  8  32  12-40  

C^H"S» 258  10000  10000 
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Cetyl-mercaptan  is  scarcely  acted  upon  by  mercuric  oodde^  even  at 
high  temperatures. 

It  is  insoluble  in  waier,  —  A  cold  alcoholic  solution  precipitates 
alcoholic  mercuric  chloride  and  nitrate  of  silver  in  white  flocks ;  it  does 
not  precipitate  lead-,  platinum-,  or  gold-salts. 

Dissolves  with  difficulty  in  cold  alcokoly  easily  in  ether. 


Iodide  of  Cetyl. 

c»H»»i  =  c»H»,m. 

FiUDAu.    Ann,  Phctrm.  8d,  9. 
Bbckeb.     Ann,  Fharm.  102,  211. 

CetyliodUr, 

Formation  and  Preparation,  Ethal  is  heated  to  a  temperature  of 
100°  to  120°,  and  phosphorus  and  iodine  are  alternately  added  in 
small  portions,  until  the  liquid  becomes  dark-coloured  and  iodine- 
vapours  are  evolved,  care  being  taken  to  avoid  an  excess  of  these 
substances,  and  an  elevation  of  temperature  above  160°.  The  pro- 
duct is  then  allowed  to  cool  thoroughly,  carefully  separated  from  the 
iodide  of  phosphorus,  washed,  so  long  as  the  wash-water  exhibits  an 
acid  reaction,  and  crystallised  from  alcohol.  The  crystals  are  washed 
with  cold  water  and  alcohol  (Fridau).  Becker  remoTes  ethal  by  boiling  with 
small  quantities  of  alcohol  in  which  a  little  iodide  of  cetyl  is  dissolyed. 

Properties,  White  crystalline  lamines,  which  melt  at  22°,  and  form 
a  crystalline  solid  on  cooling  (Fridau). 

Fridau. 

82  C  192  54-67  54*58 

88  H 83  9-38  9*48 

I 127  8606  


0«HWI 862    10000 


Decompositions,  1.  Heated  to  about  250°,  it  decomposes,  with  evo- 
lution of  iodine  and  hydriodic  acid,  and  yields  an  oily  distillate, 
probably  a  mixture  of  different  hydrocarbons.  —  2.  It  is  not  altered  by 
mercuric  oxide  at  mean  temperatures,  but  on  raising  the  temperature  to 
about  200°,  a  violent  reaction  takes  place,  mercury,  iodide  of  mercury, 
and  an  oil  passing  over,  and  crystals  having  the  melting  point  of 
ethal  remaining  in  the  residue.  Protoxide  of  lead  acts  more  slowly, 
oxide  of  silver  not  at  all ;  in  the  presence  of  water,  however,  and  at 
temperatures  between  100°  and  150°,  it  forms  ethal  and  iodide  of 
silver  (Fridau).  — 3.  When  iodide  of  cetyl  is  heated  with  cyanide  of  silver 
till  the  former  begins  to  be  decomposed  by  the  heat,  a  small  quantity 
of  iodide  of  silver  is  formed;  but  ether  extracts  from  the  residue 
nothing  but  unaltered  iodide  of  cetyl.  —  When  very  strongly  heated 
with  cyanide  of  mercury,  it  yields  red  iodide  of  mercury,  but  no  cyanide 

of    cetyl     (Becker).       For  the  decomposition  with  cyanide  of  potasfiMm^  see 

Cyanethal — 4.  With  ammonia  it  forms  tercetylamine,  no  other  base 
being  obtained,  even  when  the  action  is  continued  for  a  short  time 
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only.  With  aniline,  it  forms  cet^l-  and  hicetyl-anUine ;  with  excess  of 
aniline,  only  the  former.  —  5.  With  cetylate  of  sodium,  it  fonns  cetylic 
ether  and  iodide  of  sodium  (Fridau);  with  ethylate  and  amylate  of 
sodium,  ethyl-cetylic  and  amyl- cetylic  ethers  (Becker). 

Insoluble  in  vxUer,  easily  in  alcohol  and  in  ether  (Fridau).     Sparingly 
soluble  in  alcohol  (Becker). 


Bromide  of  Cetyl. 

C«H>»Br  =  C»H»  HBr. 
Fridau.    Ann.  Pharm.  83, 15. 

Bramceiylqfer, 

Obtained  like  the  iodide,  using  bromine  in  place  of  iodine.  The 
action  takes  place  at  100**.  —  Formed  also  by  heating  cetylene  with 
hydrobromic  acid  (Berthelot,  p.  342). 

White,  solid  mass,  melting  to  an  oil  at  15°,  heavier  than  water. 

Fridau. 

82  C  192    62-96     62-53 

33  H 33    10-82    10-86 

Br    80    26-22    


0»2H»Br    305    10000 


When  heated,  it  turns  brown  and  gives  off  hydrobromic  acid.  •— 
Ammonia  converts  it  into  tercetylamine. 

Insoluble  in  water ;  easily  soluble  in  alcohol  and  in  ether. 


Chloride  of  Getyl. 

C«H»C1  =  0»H»,HC1. 

DuUAS  &  Peligot.    Ann.  Chim.  Phys.  62,  14. 

Fridau.    Ann.  Pharm.  83,  9. 

Bebthblot.    N.  Ann.  Chim.  Phys.  51,  83 ;  Ghim.  organ.  1,  121. 

TuTTSCHEFP.     Zeitschr.  Chem.  Pharm.  4,  69 ;   Kopp's  Jahresber.  1860, 

405. 
Heintz.    Pogg.  102,  262. 

CMorhydrate  de  CeUne.     Chlorceiylafer. 

Formation.  1.  From  ethal  by  the  action  of  ^nta-chloride  of 
phosphoiTis  (p.  346).  —  2.  From  cetylene  and  hydrochloric  acid  (p.  342). 

Prq^aration.  When  equal  volumes  of  ethal  and  pentachloride  of 
phosphorus  are  mixed  in  a  retort,  the  mass  melts  together,  becomes 
hot,  and  gives  off  a  large  quantity  of  hydrochloric  acid  gas.  On 
heating  the  mixture,  chloro-pnosphoric  acid  and  chloride  of  cetyl  pass 
over  successively ;  and  the  latter  may  be  rectified  over  a  small  quantity 
of  pentachloride  of  phosphorus,  washed  with  water,  boiled  5  or  6  times 
with  fresh  quantities  of  water,  and  finally  rectified  in  a  vacuum  at 

VOL.  XVI.  2  B 
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about  120®.  When  thus  prepared,  it  still  however  retains  traces  of 
hydrochloric  acid,  from  which  it  may  be  freed  by  rectification  over 
a  very  small  quantity  of  lime  (Dumas  &  Peligot).  Heintz  mixes 
112  gr.  pentachloride  of  phosphorus  with  132  gr.  ethal ;  distils ;  treats 
the  distillate  again  with  a  little  pentachloride  of  phosphorus;  then 
washes  and  dries  the  product.  —  See  below  for  the  decomposition  which  t^kes 
place  during  distillation. 

Properties.    Oily  liquid  of  sp.  gr.  0-8412  at  12°  (Tuttscheff). 

Dumas  &  Peligot. 
fnea%. 

32  0   1920    78-70    72-63 

83  H 330    12-66    12-26 

01 36-6    13-64i    13-36 

(WI»01.... 260-5     100-00     98-24 

Decompositions.  Chloride  of  cetyl  boils  at  290°  with  partial  de- 
composition, blackening,  and  giving  off  hydrochloric  acid  gas,  and  if 
the  hoUing  be  prolongec^  is  entirely  converted  into  cetylene  (Tiittscheff). 
—  It  is  not  altered  by  dilvte  acids,  and  scarcely  by  very  concentrated 
nitric  acid  (Pridau).  Oil  of  vitriol  acts  upon  it  gradually,  especially  if 
aided  by  heat,  eliminating  hydrochloric  acid,  and  forming  cetylene-sul- 
phuric  add  (Tiittscheff).  It  is  not  altered  by  potask-l^  (Fridau),  and 
does  not  absorb  ammonia  (Tiittscheff).  —  With  protosulpkide  of  potassium 
it  forms  sulphide  of  cetyl ;  with  hydrosalphate  of  potassium^  the  same 
compound,  together  with  cetylic  mercaptan  (Fridau).  Heated  with 
cyanide  of  potassium^  it  does  not  yield  cyanide  of  cetyl ;  neither  is  it 
acted  upon  by  cyanide  of  mercwn/.  When  heated  for  52  hours  in  a 
Papin's  digester  with  an  equal  weight  of  cyanide  of  silver ^  it  yields  a 
product  from  which  ether  extracts  a  nitrogenous  substance,  which, 
when  treated  with  hydrate  of  potash,  gives  off  ammonia,  and  forms 
an  acid  boiling  at  52*7°  (Heintz). 

Insoluble  in  water  and  in  alcohol;  soluble  in  ethery  and  predpitated 
therefrom  by  weak  alcohol. 


Conjugated  Compounds  of  the  Primary  Nucleus  CH*. 

Cetylene-sulpliuric  Acid. 

C"fl«S»0«  =  C«H«,2S0». 

Dumas  &  Peligot  (1836).    Ann.  Chim.  Phys.  62,  11. 

Fridau.     Ann,  Pharm.  83,  8. 

H.  EoHLBR.    Zeitschr.  fur  die  gesammten  Naturwissenschaften,  7,  852. 

Heintz.    Pogg.  102,  265. 

8u^hoeetyUe,  SulphoceHe  or  CetyUulphurie  acid.    Known  only  as  a  potash-salt^ 

Formation.    By  the  action  of  oil  of  vitiiol  upon  ethal  (p.  346). 

Preparation  of  the  Potash-salt.  Ethal  and  oil  of  vitriol  are  heated 
together  over  the  water-bath,  with  frequent  agitation,  till  the  two  have 
united;    the  product  is  dissolved    in  alcohol    and   saturated    with 
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alcoholic  potash,  which  throws  down  sulphate  of  potash,  while  cetylene- 
sulphate  of  potash  remains  in  solution,  together  with  the  excess  of 
ethal ;  and  the  liquid  is  filtered,  evaporated,  and  left  to  crystallise. 
The  crystals  are  dissolved  in  absolute  alcohol,  which  leaves  behind  a 
small  quantity  of  sulphate  of  potash;  the  solution  is  evaporated,  and  left 
to  crystallise  again ;  and  the  salt  is  triturated  and  washed  with  ether, 
as  long  as  that  liquid  continues  to  take  up  ethal  (Dumas  &  Peligot). 

The  sulphate  of  potash  precipitated  on  saturating  the  liquid  with  alcoholic  potash, 
carries  down  with  it  a  certain  quanti^  of  cetylene-sulphate  of  potash,  which  may  be 
dissolved  out  by  boiling  alcohol.  —  Gme  cetylene-sulphate,  so  long  as  it  retains  any 
ethal,  cannot  be  reciystallised  from  water,  but  forms  therewith  a  turbid,  flotculent 
jelly,  which  cannot  be  filtered  (Kdhler).  Heintz  brings  fused  ethal  in  contact  with 
cold  oil  of  vitriol,  because  by  heating  the  materials  in  the  water-bath,  he  obtained 
cetyhc  ether  and  palmitic  aldehyde,  but  no  cetylene-sulphate. 

Properties  of  the  Potash-saU.  White,  pearly  laminsB  (Dumas  & 
Peligot),  Ught  and  loose,  soft  to  the  touch,  and  consisting  of  slender 
microscopic  needles  (Kohler).  Infusible ;  becomes  dull  when  heated 
above  100°  (Kohler);  bakes  together  at  200°,  but  is  little,  if  at  all, 
decomposed  (Heintz).  —  At  a  stronger  heat,  it  burns  and  leaves  a  grey 
spongy  residue  of  sulphate  of  potash  (Dumas  &  PehgotV  Sparingly 
soluble  in  boiling  water,  more  easily  in  boiling  alcohol,  insoluble  in 
ether  (Kohler). 


Dumas  &  Heintz. 


32  C 192 

83  H 83 

0 8 

2  S05 80 

KO 47 


Peligot. 

mean. 

mean» 

63-32 

62-46    

...     53-19 

916 

9-15    

...       914 

2-22 

I'fi4i 

...      2-73 

22-21 

23-76    

...     22-00 

1809 

12-99    

...     12-94 

C»H»K0»,2S0» 360    10000    10000    10000 

The  salt  analysed  probably  contained  also  stethalsulphate  of  potash. 

Cetylene-sulphuric  acid  cannot  be  separated  from  the  potash-salt 
by  hydrochloric-acid,  because  secondary  products  are  formed  at  the 
same  time  (Fridau). 

Cetylene-sulphate  of  potash  heated  with  cyanide  of  potassium  yields 
cyanide  of  cetyl  (Heintz). 

From  the  aqueous  or  alcoholic  solution  of  the  potash-salt,  baryta 
and  silver  salts  throw  down  precipitates  which  crystalhse  from  alcohol 
(Fridau).  From  the  dilute  alcoholic  potash-salt,  neutral  acetate  of  lead 
throws  down  a  white  granular  precipitate ;  cupric  acetate  a  light  blue, 
fine  powder ;  mercuric  chloride^  a  grey,  fine-grained  precipitate,  diflficult 
to  collect  (Kohler). 

Getyl-xanthic  Acid. 

C^H»*S*0»  =  C»B?*0»,2CS«. 

De  la  Provostaye  &  Desains.     Compt.  rend.  15,  592 ;  J,  pr.  Chem, 
27,  378 ;  in  detail,  N.  Ann.  Chim.  Pht/s.  6,  494  ;  J.  pr.  Chem.  28,  455. 

Cetenjcanthansdure,  CarbonyUulfosaures  Monoceiyl.  Known  only  in  combination 
with  bases. 

2  B  2 
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Preparation  of  the  Potash-salt.  When  finely  pulverised  hydrate  of 
potash  is  added  to  a  cold  saturated  solution  of  ethal  in  sulphide  of 
carbon,  reaction  begins  immediately,  the  potash  swelling  up,  and  the 
mass  becoming  pasty,  solid,  and  yellowish-red.  The  liquid  after 
standing  for  several  hours,  is  diluted  with  3  or  4  volumes  alcohol  of 
40**,  and  heated,  but  not  to  boiling ;  and  the  pale-yellow  solution  is 
poured  off  from  a  small  quantity  of  a  thick,  dark  red,  strongly  alka- 
line oil  and  left  to  cool ;  it  then  deposits  the  potash-salt  as  a  very 
bulky  mass.  This  is  collected,  wasned  with  cold  alcohol  of^36%  re- 
crystallised  from  boiling  alcohol  of  40°,  washed  with  cold  alcohol 
and  ether,  and  dried  in  a  vacuum  over  oil  of  vitriol,  in  the  process  of 
precipitation,  the  greater  part  of  the  salt  remains  in  the  mother-liquor. 

Properties  of  the  Potash-salt.  White,  soft,  crystalline  powder,  having 
a  faint,  fatty  odour.    Has  no  alkaline  reaction. 

When  fused  it  gives  off  vapours,  which  at  first  smell  like  onions, 
then  of  sulphide  of  carbon,  and  lastly  of  ethaJ,  take  fire,  and  leave 
an  alkaline  cinder  containing  sulphide  of  potassium.  Hydrochloric  acid 
moistens  it  with  difficulty,  and  separates  from  it  a  flesh-coloured 
elastic  mass,  which  soon  becomes  white  and  exhibits  the  characters 
of  ethal.  It  decolorises  an  alcoholic  solution  of  iodine  (like  the 
xanthates)  without  evolution  of  gas,  and  forms  a  compound 
homologous  with  the  compound,  C*n*SK)*,  of  the  ethylene  series 
(viii.  455).     (Desains:  N.  Ann.  Chim.  20,  607).     Probably  therefore  : 

C«HWKS^O«  +  I  =  KI  +  OWH»S<0«. 

Cetylxanthate  of  potash  is  hygroscopic,  difficult  to  moisten, 
but  is  decomposed  by  the  continued  action  of  water.  It  dissolves 
very  easily  in  warm  alcohol  and  ether,  sparingly  in  the  same  liquids 
when  cold. 

ProTostaje  &  Desains. 
mean. 

84  C 2040  67-27    57*00 

33  H    330  9-26    9-29 

4  S 640  17-98    1804 

0 80  2-24    2-31 

KO 47-2  13-26    18-36 

0WH»K:S*0« 866-2    100-00    10000 

The  haryta-saU  is  prepared  similarly  to  the  potash-salt,  with 
anhydrous  baryta,  but  the  action  is  slower.  The  resulting  gelatinous 
mass,  purified  like  the  potash-salt,  contains  20*28  p.  cbaiyta. 

The  aqueous  solution  of  the  potash-salt  precipitates  a  white  jelly 
from  zinc-salts.  —  With  neutral  acetate  of  lead,  it  forms  a  bulky  whit«  pre- 
cipitate which  blackens  on  standing.  —  From  mercuric  chloride,  it  throws 
down  a  white  curdy  precipitate,  which  becomes  yellow  during  washing 
and  decomposes  in  contact  with  the  filter.  —  From  nitrate  of  silver^  it 
throws  down  a  light  yellow  precipitate,  which  soon  turns  yeUow  and 
black,  even  in  the  dark. 
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Chlorohydrate  of  Cetylene. 
C»»C1H»0'  =  C»H»  C1H0». 

Garius.    Ann.  Pharm.  126,  201. 
CetyUc  ehlorhffdrin. 

Formation.    From  cetylene  (p.  341)aiid  hypochlorous  acid 

0«H«  +  C10,H0  =>  C«H33C102. 

Preparation.  A  number  of  stoppered  bottles,  each  holding  not  more 
than  a  litre,  are  filled  with  chlorine  gas  as  free  as  possible  from  air, 
and  set  in  a  dark  place;  to  each  litre  of  chlorine  is  added  15 
gnns.  of  precipitated  mercuric  oxide — ^previously  heated  to  300°,  then 
left  to  cool,  and  suspended  in  a  small  quantity  of  water;  and  the 
bottles,  after  being  shaken,  are  left  for  a  quarter  of  an  hour,  by  which 
time  the  greater  part  of  the  mercuric  oxide  is  converted  into  oxy- 
chloride.  To  the  aqueous  hypochlorous  acid  thus  obtained — ^which  must 
be  diluted  till  it  contains  at  most  1  p.  c.  of  acid,  left  in  contact  with  the 
mercury-compound,  and  cooled  witn  ice-cold  water— cetylene  is  added 
by  small  portions^  and  with  frequent  agitation,  till  the  hypochlorous 
acid  completely  disappears.  The  resulting  chloro-hydrate  mixes  with 
the  mercuric  oxide  at  the  bottom  of  the  vessels,  and  must  be  dissolved 
out  by  ether,  separated  by  evaporation  of  the  ether,  freed  from  ad- 
mixed chloride  of  mercury  by  agitation  with  sal-ammoniac,  then  washed 
and  dried.  After  this  treatment,  it  still  retains  a  small  quantity  of 
cetylene,  from  which  it  maybe  freed  by  prolonged  heating  to  260°  in  a 
stream  of  carbonic  add. 

Properties.  Colourless  oil,  which  at  16°  becomes  very  viscid  but 
does  not  solidify.  It  boils  at  about  300°  and  distils  without  decom- 
position. Small  quantities  of  hydrochloric  acid  gas  which  escape  at  the 
same  time,  and  a  little  residual  charcoal,  appear  to  arise  from  a  product 
richer  in  chlorine  (perhaps  C^H^CP),  which  has  not  been  removed  in 
the  process  of  purification,  and  raises  the  proportion  of  chlorine  in  the 
chlorohydrate  of  cetene  by  ^  to  1  p.  c. 

Aqueous  potash  easily  removes  hydrochloric  acid  from  the  com- 
pound, producing  at  the  same  time,  slender  needle-shaped  crystals, 
which  melt  below  30°,  distil  without  decomposition  below  300°,  and 
are  insoluble  in  water:  doubtless  oxide  of  cetylene,  C'*H'*0*  (Carius). 

Falmitate  of  Methyl. 

C*H?H)*  =  C»H«0,C»H"0». 

Bebthelot.     N.  Ann.  Chim.  Phys.  41,  440. 
Methtfl-^aUnitic  ether.    JPalmitinformester. 

Obtained  by  heating  palmitic  acid  to  200° — 250°  in  a  sealed  tube. 
It  forms  crystals  which  melt  at  28°  and  solidify  at  22^. 
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From  margaric  acid,  wood-spirit,  and  oil  of  vitriol,  Laurent  (Ann.  CUm.  Phtfs. 
65,  287)  obtained  margarate  of  methyl,  meayl-margaric  acid,  op  margarate^ 
methylene,  in  long,  pearly,  four-sided  needles,  fusible  and  capable  of  being  diBtiUcd. 
TThe  melting  point  of  these  crystals  is  stated  by  Hanhart  {Compt.  rend.  47,  230)  to 
be  27-6*. 

Cyanide  of  Cetjl. 

C«*H»N  =  C»H»,HCy. 

KShlee,     ZeitBchr.fur  die  gesammten  Wissenschqften^  J.  322. 

Becker.    Ann.  Pharm.  102,  209 ;  /.  pr,  Chm.  72,  126 ;  Chem.  Centr. 

1857,  486 ;  N.  Ann.  Chim.  Pkys.  52,  340.      . 
Heintz.    Fogg.  102,  257 ;  /.  pr.  Chem.  72, 173 ;  Chen.  Centr.  1857,  684. 

Cyancetylafer,  — Not  known  in  the  pure  state. 

When  34  grs.  cetylene-sulphate  of  potash  and  10  grs.  pure  cyanide 
of  potassium  are  very  intimately  triturated  together,  with  the  help  of  a 
little  alcohol,  and,  after  drying,  are  heated  for  several  hours  to  200"*, 
the  two  substances  melt  together  to  a  dark-brown  buttery  mass. 
This  mass  is  boiled  with  ether,  the  ether  distilled  off,  and  the  residue 
dissolved  in  a  small  quantity  of  warm  ether,  which  on  cooling  deposits 
crystals  of  a  mixture  of  cetylic  ether  and  cetylic  aldehyde  (p.  349), 
a  further  quantity  being  precipitated  on  addition  of  absolute  alcohoL 
The  mother-liquor,  when  evaporated,  leaves  a  brown  oil,  which  boils 
without  decomposition  at  a  temperature  above  300°  and  when  treated 
with  potash-hydrate,  yields  margaric  acid  C»*H»K)*.  This,  according 
to  Heintz,  is  cyanide  of  cetyl. 

Kohler  heated  a  mixture  of  cetylene-sulphate  of  potash  and  cyanide 
of  potassium  (containing  free  potash)  in  an  oil-bath  to  140°  for  six  or 
eignt  hours,  the  mass  then  melting  together  and  giving  off  ammonia. 
The  ethereal  solution  deposited  a  neutral,  coloured  fat,  melting  below 
40°,  not  saponifiable  by  boiling  potash-ley, — and  crystals,  melting 
at  53°,  and  solidifying  again  to  a  crystallo-gi-anular  mass,  which  was 
nearly  insoluble  in  cold  alcohol,  and  when  boiled  with  alcoholic  potash, 
gave  off  ammonia  and  yielded  a  fatty  acid  melting  at  64-3°  to  55°. 
These  ciystals  are  regarded  by  Kohler  as  cyanide  of  cetyl ;  accord- 
ing to  Ileintz,  however,  they  contain  but  little  of  that  compound,  but 
a  large  quantity  of  a  fatty  acid  resulting  from  the  action  of  the  free 
alkali  (or  of  cetylic  ether  and  cetylic  aldehyde  I  Kr.). 

Becker  boiled  iodide  of  cetyl  for  several  days  with  alcoholic  cyanide 
of  potassium,  distilled  off  the  alcohol,  and  treated  the  residue  with  hot 
water,  which  separated  an  oil  still  brown  and  contammated  with  a 
fatty  acid  (margaric  acid,  according  to  Becker),  which  crystallised  first 
from  the  solution  in  boiling  alcohol.  By  further  evaporation,  yellow 
crystals  were  obtained,  which  Becker  regarded  as  cyanide  of  cetyl. 
These  crystsds  melt  irregularly,  one  part  sooner  than  the  rest,  and 
solidify  to  an  indistinctly  crystalline  mass.  They  are  insoluble  in  water, 
easily  soluble  in  ether  and  in  hot  alcohol,  and  contain  77*2  to  78*6 
p.  c.  C,  13-1  to  13-3  H.,  and  5-4  N.  According  to  Becker,  they  are 
still  contaminated  with  margaric  acid  (but  obtained  from  alkaline  solu- 
tion, Ki'.),  and  when  boiled  with  alcoholic  potash,  yield  the  potash-salts 
of  several  fatty  acids,  wliich  could  not  be  completely  separated. 
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Ethyl-cetylic  Ether, 
C»H»0*  =  C*H«0,C«H»0. 

G.  Beckeb.    Ann.  Pharm.  102,  219. 

Ethylate  of  sodium  (C*H*NaO*)  is  boiled  with  iodide  of  cetyl  and 
alcohol  as  long  as  iodide  of  sodium  continues  to  separate ;  the  foreign 
admixtures  are  removed  by  distillation  and  washing  with  water ;  and 
the  ethyl-cetylic  ether  is  left  to  crystallise  from  alcohol. 

LaminsB  melting  at  20°.  —  Easily  in  alcohol  and  ether. 


86  C 

38  H 

2  O 


Seeker. 

216    .... 
38     .... 
16 

....    8000    ... 
....    14-08    ... 
....      5-92    ... 

80-59 

13-61 

o*8u 

C*H»O,0»H»O....  270    100-00    10000  * 

Acetate  of  Cetyl. 

CMH3»o*  =  0*HW,C»H»0. 

G.  Beokeb.    Ann,  Pharm.  102, 220. 
Berthelot.    -ZV.  Ann.  Chim.  Phys.  66,  71. 

Celytic  acetate,  Cetyl-acetic  ether,  Ethal  acitiqw.  Sssiffsdure^Cetifldther.  JEtsiff' 
cetyleiter. 

Formation  and  Preparation.  1.  Ethal  is  treated  with  acetic  acid  and 
oil  of  vitriol  or  hydrochloric  acid ;  the  product  is  precipitated  by  water ; 
the  separated  oil  dissolved  in  ether ;  and  the  solution  left  to  evaporate 
(Becker).  —  2.  When  ethal  and  acetic  acid  are  heated  together  for 
several  hours  in  a  sealed  tube  to  200°,  a  neutral  compound  is  formed, 
which  cannot  be  separated  from  the  excess  of  ethal,  and  is  slowly 
decomposed  by  hydrate  of  lime  at  100°,  into  ethal  and  acetic  acid 
(Berthelot,  p.  347). 

Oil,  which  solidifies  in  the  crystalline  form  at  low  temperatures, 
and  melts  again  at  18*5°  (Becker).  Volatile  without  decomposition. 
Mixes  with  ether. 

Becker. 

36  0 216  7605  7601 

86  H 36  12-67  1301 

4  0 82  11-28  10-98 

C*H80»,(PH3»0....  284  100-00  10000 

Falmitate  of  Ethyl. 

C«H»«0*  =  C*H»0,C»H"0*. 


Fremy.     Ann.  Pharm.  36,  46. 

H.  ScHWARZ.     Ann.  Pharm.  60,  69. 

Heintz.     loc.  cit.  (pp.  343,  344). 


o 

o 
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Maskeltne.     Chein.  Soc.  Qa,  /.  8,  11 ;  J,  pr.  Chem.  65,  287. 
Berthelot.     N.  Ann.  Chim.  Phi/s.  41,  434,  and  440. 

Ethylic  Palmitate,     SthjflfalmiHc  ether,      PalmUimdure  JSiher.      PalmUinr 
vinesteT' 

Formation  and  Preparation.      1.  By  heating  palmitic  acid   with 
alcohol  and  oil  of  vitriol,   or  hydrochloric  acid  (Pr^my,  Hcintz).— - 
2.  By  heating  alcohol  with  excess  of  palmitic  acid  to  200"* — 250 
TBerthelot).  —  3.  By  heating  common  ether  with  palmitic  acid  to  360 
tor  nine  hours  (Berthelot). 

Properties.  Beautiful  prisms  (Fremy)  ;  crystallises  from  dilute 
alcohol  between  5^  and  10°,  in  long  flat  needles  (Heintz).  Hard  and 
brittle  (Maskeleyne).  Melts  at  2V  (Fremy)  ;  between  21-5'*  and  22° 
(Berthelot);  at  24*2 ®  (Heintz);  at  25°  (Maskelyne),  and  solidifies  to  a 
laminated  c^stalline  mass  (Heintz);  at  18°  (Berthelot);  at  21** 
(Schwarz).  Distils  without  alteration  (Maskelyne).  Has  a  slightly 
ethereal  odour.    Not  attacked  by  dilute  nitric  acid. 

Fi^my.        Sohwarz.       Heintz.       Maske- 

lyne. 

36  C  216    ....    7606    ....    75-89    ....    75-42    ....    7508    ....    75-87 

86  H 86    ....     12-68    ....    12-53    ....    1266    ....     12*69    ....     1282 

4  O  32    ....     11-26     ....     1208    ....     11*92    ....     11-83    ....    11*31 

C*H*O,0'"H»>0»....  284    ....  10000    ....  10000    ....  100*00    ....  100*00    ....  100*00 

Margaric  ether  was  examined  bj  Laurent  {Ann.  Chim,  Phye,  65,  297),  Yanen- 
trapp  {Ann.  Pharm,  35,  65),  Bromeis  {Ann,Pharm.  42,  53),  Anderson  {Ann,  Pharm^ 
63,  377),  and  Hanhart  {Compt.  rend,  47,  230).  It  melts  at  22*  (V^arrentrapp. 
Hanhart),  at  21-5*  (Bromeis). 


Monopalinitin. 

C*H«(y  =  C«ffO«,C«H»0*. 

Berthelot.     N.  Ann.  Chim.  Phys.  41 ,  238 ;  Chim.  organ.  2,  75. 

Formcction  and  PrepartUion  (p.  358).  '^  In  like  manner,  by  heating  equal  parts  of 
margaric  acid  and  glycerin  to  200**  for  21  hours,  or  to  100**  for  106  hours,  Berthelot's 
monomargarin  is  obtained,  which  scarcely  differs  from  monopalmitin. 

Properties.  White  needles  or  short  microscopic  prisms,  which,  after 
dryingin  vacuo,  melt  at  61°,  and  solidify  at  45°.  They  exhibit  in  fusion 
and  solidification  the  peculiarities  of  terstearin  (rii,  245),  which  are  also  manifested 
very  strongly  by  monomargarin.    After  fusion  and  re-sotidification,  they 

melt  at  58°. 

Berthelot. 
a,  6, 

38  C   228    69-09    67*8    69-60 

38  n  38    11-52     11-8    1175 

8  O 6i    19-39     20-4     1875 

C«H70»,(F1PO»..  330     100-00     1000     100-00 

b  is  Bcrtbdot's  raonomargarin, 
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Bipalmitin. 
C«H««»  =  C«H»(y,2C«H«0». 
Bebthblot.    N.  Ann.  Chim.  Phys.  41,  240 ;  Chim.  organ.  2,  76. 

DipalmUin, 

Formation  and  Preparation  (p.  869). 

Microscopic  thin  plates  and  needles,  melting  at  59^,  and  solidifying 
again  in  the  waxy  form  at  51''. 

Berthelot. 

70  C 420    71-67    70-4 

70  H    70    11-94    120 

12  O    96    1639    17-6 

CB»6«,20«H»«0»...  586    10000    100*0 

TerpalmitiiL 

C*«fl"0»  =  C«HH)>,3(?»H»K)>. 

Pelouze  &  BouDET.     Compt.  rend.  7,  665 ;  Ann,   Chim.  Phys.  69,  46  ; 

Ann.  Pharm.  29,  42, 
Stenhouse.     Ann.  Pharm.  36,  60. 
Bromeis.    Ann  Pharm.  42,  48. 
Sthamer.    Ann.  Pharm.  43,  335. 
Iljexko  &  Laskowskt.    Ann.  Pharm.  35,  87. 
V.  BoRCK.    J.  pr.  Chem.  49,  395 ;  Chem.  Oaz.  1850,  309  ;  Pharm.  Cmtr. 

1850,  555. 
DuFPY.     Chem.  Soc.  Qu.  J.^  5,  209 ;  J.  pr.  Chem.  57,  346. 
Berthelot.    N.  Ann.  Chim.  Phys.  21,  240 ;  Chim.  organ.  2,  76. 
Maskeltne.     Chem.  Soc.  Qu.  i7.  8,  7 ;  J.  pr.  Chem.  65, 291. 

IHpalmitin, 

Cheyreul  distinguished  the  fat  yielded  by  the  eaponification  of  margaric  acid  aa 
Maryarin^  without  howeyer  haying  suooeeded  in  isolating  it  completely.  The  pro- 
ducts afterwards  described  by  Pelouze  &  Boudet  and  others,  sometimes  as  margarin, 
sometimes  as  PalmUin  (by  Borck  as  StUUstearin)  may  be  regarded  as  essentially 
consisting  of  terpalmitinj  the  true  composition  of  this  body  was  howeyer  first 
established  by  Berthelot. 

Occurrence.  In  the  fats  which,  when  saponified,  yield  pahnitic  acid 
(p.  352),  and  glycerin. — Formation  p.  859. 

Preparation.  1.  One  pt.  monopalmitin,  and  8  to  10  pts.  palmitic 
acid  are  heated  for  eight  hours  to  250° — ^270°,  and  the  product  is 
purified  with  ether  and  lime,  as  described  at  page  359  (Berthelot). 

Monomargarin    similarly  treated    with    margaric    acid,   yields    Bcrthelot*s    Ter- 
margarin. 

2.  From  Palm-oil.  The  oil  is  strongly  pressed  between  linen  to 
sepai'ate  the  fluid  portion,  and  the  residue  is  treated  six  or  seven  times 
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with  boiling  alcohol,  which  removes  free  palmitic  and  oleic  acids,  and 
leaves  palmitin  undissolved.  This  product  is  rccrystallised  six  or  seven 
times  from  ether  (Stenhouse).  Crude  ^aim-oil  does  not  yield  colourless  pal- 
mitin by  recrystallisation ;   but  on  exposing  it  to  the  air,  decoloration  takes  place 

•with  facility  (Schwarz,  Ann.  Pharm.  60,  72) 3.  From  the  solid  fat  ofStilUngia 

aebifera.  —  The  melted  fat  is  mixed  with  ether-alcohol ;  the  mixture  is 
strongly  pressed ;  the  press-cake  is  several  times  subjected  to  the  same 
treatment ,  and  the  residue  is  repeatedly  crystallisea,  first  from  ether- 
alcohol,  then  from  ether,  till  the  meltiug  point  no  longer  rises  (Maske- 
lyne ;  v.  Borck). 

Palmitin  is  likewise  obtained  from  the  wax  of  Myrica  cerifera 
(p.  394),  by  boiling  it  with  alcohol,  and  recrystallising  the  undissolved 
portion  from  hot  ether,  with  help  of  animal  charcoal. 

When  peeled  Limburg  cheese  is  well  boiled  with  alcohol  of  sp.  gr. 
0*825,  and  the  fat  which  separates  on  coohng  the  solution  and  distilling 
off  the  alcohol,  is  repeatedly  crystallised,  white  flocks  of  the  size  of 
hemp-seed  crystallise  out,  consisting  of  microscopic,  silky  needles, 
melting  at  53°,  and  solidifying  at  41°,  to  a  translucent  fat  with  shining 
surface.  These,  according  to  Iljensko  &  Laskowsky,  consist  of  mar- 
garin;  they  contain  75*51  p.  c.  C,  12*25  H.,  and  yield  by  saponification 
an  acid  which  melts  at  60°  or  61°,  and  soUdifies  to  a  waxy  mass  at  57'' 
or  58°. 

Properties.  Neutral  fat  melting  at  61°,  and  solidifying  to  a  wax  at 
46®  (Berthelot).  Small  crystals  having  a  pearly  lustre  (Maskelyne). 
When  melted,  it  exhibits  the  peculiarities  of  terstearin  (g.  v.,  also  vii, 
245),  inasmuch  as  it  first  melts  at  46°,  soHdifies  again  when  further 
heated,|then  melts  temporarily  at  61*7°,  and  peimanently  at  62'8°(Duffy). 
It  melts  temporarily  at  50*5°,  permanently  at  66*5°  (Maskelyne). — 

The  melting-point  is  48°  (Stenhouse,  Bromeis)  ;  60"  (t.  Borck)  j  the  solidifying  point 
45-5"  (BuiTr) ;  49"  (Chevreul,  Maskelyne)  j  50°  (Pelouze  &  Boudct) .  —  Termargarin 

melt^  at  60°,  solidifies  at  52°  (Berthelot).  —  Terpalmitin  soUdifies  to  a  waxy, 
translucent,  hard,  and  brittle  mass  (Stenhouse,  Maskelyne). 

Stenhouse. 

102  C  612     75-92     7568 

98  H 98     1216     1218 

12  O 96     11-92     12-14 

CHW,30«H»i08 806    100-00    100*00 

Y.  Borck.  Berthelot.  Maskelyne. 

a,  b, 

102  C 75-41    74-9    73-8    76-12 

98  H 1213    12-4    120    1210 

12  0 12-46    12-7     14-2    1178 

0«H»0»,80»H»»0» 10000    1000    1000    lOOW 

a  is  Berthelot's  terpalmitin ;  h  his  termargarin.  —  The  acid  separated  from  the 
soap,  melted,  in  the  case  of  Cheyreul's  margarin  fi-om  human  fat,  at  51°,  in  tliat  of 
Btenhouse's  terpalmitin  and  Pelouze  &  Boudet's  margarin,  at  60°.  Palmitin^  which 
melts  at  60°,  is  still  impure,  inasmuch  as  the  acid  separated  from  it  melts,  after  ro- 
orystaUisation,  at  62°. 

Terpalmitin  yields  acrolein  by  distillation  (Stenhouse).  —  It  is  not  so 
easily  saponified  by  potash-ley  as  olein  (Maskelyne)  see  Ole'm.  —  It  is 
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decomposed  by  alcoholic  acetic  acid  at  100°  in  106  hours  (Berthelot, 
p.  359). 

Nearly  insoluble  in  alcohol^  or  only  slightly  soluble  in  boiling 
absolute  alcohol,  but  easily  in  ether  (Stenhouse).  100  pU.  boiling  absolute 
aloohol,  of  sp.  gr.  0*795  diflsolre  21*5  pts.  margarin  (Chereretil). 


Butyrate  of  Cetyl. 

Berthelot.    N.  Ann.  Chm.  Phys.  66,  71. 

CetyJrhutyrio  ether.    JEthal  buttfrique,    BuHereetyleeter, 

When  ethal  is  heated  with  butyric  acid  in  a  sealed  tube  for  8  or  10 
hours  to  200°,  a  compound  of  the  two  bodies  is  formed  which  may  be 
separated  from  the  excess  of  butyric  acid  by  agitation  with  aqueous 
carbonate  of  potash  and  with  ether.  The  butyrate  of  cetyl  taken  up 
by  the  ether  cannot  be  completely  separated  from  the  excess  of  ethal, 
smce  it  dissolves  too  readily  in  alcohol. 

Neutral;  much  more  fusible  than  ethal;  volatile,  without  decompo- 
sition, when  small  quantities  of  it  are  heated.  It  is  slowly  decomposed 
by  potash  at  100°.  — Mixes  in  all  proportions  with  ether. 

Succinate  of  Cetyl. 

TUttscheff.  Socoloff  ^  Engelhardt's  (Russian)  J,  /.  Chem.  3,  44,  and 
337 ;  Rep.  Chim.  pure^  2,  463 ;  Zeitsckr.  Chem.  Pharm.  4,  69 ;  Kopp^a 
Jahreab.  1860,  406. 

Cetyl-eHccinic  ether,    Bemeteintaures  Cetyl,     Bemsteincetyleeter. 

When  a  mixture  of  1  at.  succinic  acid  and  2  at.  ethal  is  heated  in 
an  air-bath  for  16  hours,  a  uniform  mass  is  produced,  which  may  be 
purified  by  washing  with  aqueous  carbonate  of  soda,  and  repeated 
crystallisation  from  warm  ether-alcohol. 

Fine,  white  laminsB,  which  melt  at  68°.  —  Blackens  with  oil  of 
vitriol.    Decomposed  by  potash  into  ethal  and  succinic  acid. 

Slightly  soluble  in  alcohol,  more  easily  in  ether. 

Amyl-cetylic  Ether. 

C«H**0«  =  C^^H"0,C«H»0. 

G.  Becker.    Ann.  Pharm.  102,  220. 

Obtained,  like  ethyl-cetylic  ether,  by  the  use  of  amylate  of 
sodium,  iodide  of  cetyl  and  fusel-oil.  Resembles  ethyl-cetyhc  ether. 
Melts  at  30°. 
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Becker. 

42  C  262    80-77    79*66 

4A  H 44    1410    13-84 

2  0 16    6-13    6*61 

0«^»0,CffHTO..  812    10000    10000 

Palmitate  of  Amyl. 
C«H*K)*  =  C>*ffH),0"IPK)'. 

DuFFT.     Chem.  Soc.  Qu.  J.  v.  814 ;  /.  pr,  Okem.  58,  368  ;  Lieb.  Kopp^s 

Jahreah.  1852,  514. 
Berthelot.    N.  Ann.  Chim,  Phys.  41,  440. 

Amyl-palmUio  ether.    JPakntintauret  Amyloxyd,    FalnUtinmylester, 

Formation  and  Preparation.  1.  Amylic  alcohol  is  heated  with 
excoBS  of  palmitic  acid  in  a  sealed  tube  to  200° — 800°,  and  the  result- 
ing compound  ether  is  separated  from  uncombined  acid  by  means 
of  common  ether  and  lime,  as  in  the  preparation  of  palmitin  (Berthelot, 
p.  877.)  Uncombined  amylic  alcohol  may  be  separated  by  solution  in 
common  alcohol,  which  dissolves  the  ether  but  slightly  (Hanhart^.  — 
2.  When  a  solution  of  8  at.  sodium  in  amylic  alcohol  is  boiled  with 
1  at.  terpalmitin  (C'H*0*,  SCH^C)  mixed  with  a  solution  of  chloride 
of  calcium  in  fusel-oil,  the  amylic  alcohol  expelled  by  heating,  and  the 
residue  exhausted  with  ether,  the  latter  tases  up  palmitate  of  ^myl 
(Duffy). 

Waxy  mass    melting   at   9°   (Berthelot),    at   13*5'*    (Duffy).— 

Margaraie  of  amyl  melte  at  14^  solidifles  at  11%,  and  oontams  77'43  p.  c.  C,  13*18 
H.,  and  9*44  O.  (Saohart,  Cornet,  rend.  47, 280.) 

Du£5r. 

42  0 262    77-80    78*60 

42  H 42    12-88    1291 

4  O  82    9*82    8-49 

O''»H"O,0»H»»O» 826    10000    100*00 

The  alcoholic  solution  solidifies  in  the  cold  to  a  jelly,  without 
separation  of  crystals  (Duffy). 


Bipalmito-xnannitan. 

C»H^**  =  C'*H?W,20»H»K)«. 

Bbbthelot.    N.  Ann.  Chim.  Phys.  47,  823 ;  Chim.  organ.  2,  190 ;  Lieb. 
Kopp'8  Jahresh.  1856,  659. 

Mamdte  monopaimUique.    BipdlmiHn'manmtanester  (xy,  862). 

Palmitic  acid  is  heated  with  mannite  in  a  sealed  tube  to  120""  for  15 
to  20  hours;  and  the  fatty  layer  which  floats  on  the  surface  and 
solidifies  on  cooling,  is  melted  in  the  water-bath,  mixed  with  a  little 
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ether  and  with  excess  of  slaked  lime,  heated  for  10  minutes  to  100'', 
and  then  exhausted  with  ether.  If  the  mannitanide  obtained  by 
evaporating  the  etf^ereal  solution  reddens  litmus,  it  must  be  once 
more  treated  with  ether  and  lime. 

Solid,  white,  neutral  mass,  resembling  palmitin,  and  separating 
from  ether  in  microscopic  crystals.    Melts  to  a  wax. 

Beiilielot. 

76  O    466 71-25    716 

72  H   72    11-26    11-3 

14  O    112    17-60 171 

C"H?0OS,2C«H»O» 640    100-00    lOO'O 

When  heated  on  ?platinum-foil,  it  volatilises  almost  undecomposed, 
charring  only  towards  the  end ;  the  residue  bums  away.  —  Watery  at 
240^,  decomposes  it,  after  some  hours,  into  mannitan  and  palmitic  acid. 
—  Insoluble  in  watery  soluble  in  ether. 


Ben2oate  of  Getyl. 

C«H«0*  =  C«H»0,C"H"0». 

G.  Becker.  Ann.  Pharm.  102,  221. 
Bebthelot.  N.  Ann.  Chim.  Phys.  56,  71. 

Cetyl'henxoic  ether.   JSthal  henzoique.   Benzoesdure-CetyUUher.  Benxoeeetyletier. 

Formation  and  Preparation.  1.  A  mixture  of  ethal  and  chloride  of 
benzoyl  in  equal  numbers  of  atoms  is  heated  till  the  evolution  of 
hydrochloric  acid  ceases ;  and  the  resulting  mass  is  dissolved  in  ether, 
and  precipitated  with  alcohol  (Becker).  —  2.  Ethal  is  heated  with 
benzoic  acid  in  a  sealed  tube  for  10  hours  to  200°  ;  the  contents  of 
the  tube  are  intimately  mixed  with  aqueous  carbonate  of  potash,  and 
shaken  up  with  ether  —  a  little  caustic  potash  being  added  if 
necessary,  tiU  a  sample  of  the  ether  no  longer  gives  up  any 
add  to  water;  the  liquid  is  then  decanted,  and  filtered;  and  the 
ethereal  solution  is  decolorised  with  animal  charcoal  and  evaporated. 
The  residue  is  freed  from  uncombined  ethal  by  careful  boiling  with 
alcohol,  not  too  often  repeated,  and  the  benzoic  compound  is  crystallised 
from  ether  (Berthelot). 

Crystalline  scales,  melting  at  30°.    Neutral. 

Becker.         Berthelot. 

46  0  276    79-74    78*91    801 

88  H  88    10-98    1168    110 

4  O  32    9-28    9-51    89 

0»H»0,C"H»0»  846    10000    10000    1000 

Slowly  decomposed  by  hydrate  of  lime  at  100°  (Berthelot).  —  Easily 
soluble  in  ethej',  slightly  in  alcohol. 
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Margarate  of  Gapryl. 

Hanhart.     Compt.  rend.    47,  230  ;  J.  pr,  Chem.  77,  5. 

Obtained  by  heating  margaric  acid  with  caprylic  alcohol  (xiiL  183) 
to  200*'.  The  product  is  purified  from  excess  of  add  with  ether  and 
lime,  as  in  the  preparation  of  palmitin  (p.  377^,  and  from  uncombined 
caprylic  alcohol  by  treatment  with  alcohol,  which  dissolves  but  a  small 
quantity  of  the  compound  ether. 

Colourless,  inodorous,  tasteless.  Melts  —  perhaps  when  not  pure 
at  4*  8*5°  (Hanhart).  Probably  a  mixture  of  palmitateand  stearate 
of  oenanthyl  (Kr.). 

Falmitone. 

C«H«0»  =  C»H»OSC«H». 

PmiA.     Compt.  rend.  34,   140 ;   N.  Ann.  Chim.  Phys.  34,  281 ;    Ann, 

Pharm.  82,  249 ;  J.  pr.  Chem.  55,  322. 
Maskelyne.     Chem.  Soc.  Qu.  J.  8^1;  J.  pr.  Chem,  55,  287. 

Mhalone.    Discovered  as  margarone^  by  Bassy,  but  apparently  mixed  witJi 
stearone  (q.  r.). 

Palmitic  acid  is  distilled  with  excess  of  hydiate  of  lime  (Piria\  or 
with  one  one-fourth  of  its  weight  of  quick  lime  (Maskelyne)  and  the 
product  is  purified  by  repeated  crystsdlisation  from  boiling  alcohol. 

Small,  white,  pearly  scales  or  laminse.  Melts  at  84^,  and  solidifies 
at  80®  to  a  highly  electric  mass  (Maskelyne). 


62  C  

62  H 

....     372     ... 

82-67    ... 

13-78    ... 

3*55    ... 

Piria. 
mean. 

82-70    .. 

13-99    .. 

3-31    .. 

Maskelyne. 
mean. 

82-66 

13-88 

2  0  

...■       xo     ... 

8-47 

C«H«202 

....    450    ... 

....  100-00    ... 

10000    .. 

10000 

It  resists  the  action  of  nitric  add  and  of  potash-ley^  but  is  attacked 
and  blackened  by  nitrostilphuric  acid  (Maskelyne).  It  does  not  unite 
with  alkaline  bisulphites  (Limpricht,  Ann.  Pharm.  94,  246). 

It  dissolves  in  aZco/to^  with  greater  facility  as  the  alcohol  is  stronger 
(Piria).    Easily  soluble  in  benzol  (Maskelyne). 


Palmitamide. 

C«NH«0»  =  C»AdH«,0». 

H.  Carlet.    Par.  Soc.  BuU.  (1859),  1,  75 ;  abstr.  Lieb.  Kopp^s  Jahresh. 
1859,  366. 

The  margaramde  which  Boullay  obtained  by  the  action  of  ammonia  on  olive-oil 
appears  to  belong  to  oleamide. 
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Palmitate  of  ethyl  is  heated  with  alcoholic  ammonia  for  twenty  to 
twenty-five  days  in  a  sealed  tube  immersed  in  a  salt-bath,  and  the 
product  is  purified  by  recrystallisation  from  hot  alcohol,  and  repeated 
washing  with  cold  ether. 

Melts  (or  solidifies)  at  101*5°.  By  heating  in  a  sealed  tube  with 
alcoholic  potash,  it  is  resolved  into  palmitic  acid  (solidifying  at  69*5°) 
and  ammonia. 

H.  Garlet. 

32  C 192  76-29  75-26 

N  14  5-49  6-17 

33  H 33  12-90  13-53 

2  O 16  6-32  605 

0»NH»02 265  10000  10000 

Tercetylamine. 

Fridau.     Ann,  Pharm.  83,  25. 
Tricetylamine. 

Fomiaiion  and  Preparation,  Iodide  of  cetyl  is  not  decomposed  by 
aqueous  ammonia,  or  by  passing  ammonia- gas  into  its  alcohoUc  or 
ethereal  solution ;  but  in  contact  with  ammonia-gas  between  150° 
and  180°,  it  deposits  iodide  of  ammonium ;  and  by  passing  the  gas 
through  it  for  several  hours  it  is  converted  into  tercetylamine.  The 
product  is  purified  by  re-melting  it  in  water,  and  crystallising  from 
boihng  alcohol : 

I308SIP8I  +  4NH3  =  C96NH»9  +  3NH<I. 

Fine  white  needles,  slightly  yellowish  in  the  mass  when  dry. 
Melts  at  39°,  and  solidifies  slowly  to  a  crystalline  mass  at  33°. 

Fridau. 

96  0 676    83-60    8349 

99  H 99    14-37    1449 

y 14    203     

C9«iraw 689    10000    


Tercetylamine  unites  with  acids.  Its  salts  are  all  insoluble  in 
water,  but  may  be  crystallised  from  boiling  alcohol  and  ether. 

Hydrochlorate  of  Teixetylamine,  —  Shining  needles,  which  melt  in  boil- 
ing water  and  float  on  it  as  an  oil.  Less  fusible  than  tercetylamine, 
but  more  soluble  than  the  latter  in  boiling  alcohol. 

Chloroplatinate,  —  An  alcoholic  solution  of  bichloride  of  platinum, 
added  to  an  alcoholic  solution  of  hydrochlorate  of  tercetylamine, 
throws  down  a  cream-coloured  powder,  insoluble  in  water,  and  but 
slightly  soluble  in  alcohol. 

Over  oil  of  vitriol.  Fridau. 

mean, 

OWNH»HCl 712-5    ........    80*76    

2C1 710    805     

Pt 98-7    1119    11-37 

C9«NH»HCl,PtCP    882-2    lOO'OO    

Tercetylamine  dissolves  in  boiling  alcohol  and  ether. 


884       CONJUGATED  COMPOUNDS  OP  PRIMAKT  NUCLEUS  0»H«. 

Cetylaniline. 

C^NH"  =  C"NH*(C»H»),H«. 
Pbtoau.    Ann.  Fkarm.  83,  31. 

Cetjflophenylandne, 

A  mixture  of  iodide  of  cetyl  with  a  slight  excess  of  aniline 
deposits,  after  some  days,  crystals  of  hydriodate  of  aniline,  more  easily 
when  heated  over  the  water-bath.  The  product  is  dissolved  in 
ether,,  shaken  up  with  water,  and  converted  into  hydrochlorate ;  this 
salt  is  decomposed  by  potash-ley;  and. the  base  is  crystallised  from 
boiling  alcohol : 

C^^»I  +  20>2NH'  =  C^NH»  +  C^'NH'jHI. 

Beautiful  silvery  scales  which  melt  at  42°,  and  solidify  in  the 
crystalline  form  at  28°.    Neutral  to  vegetable  colours. 


44  0  

264    ... 

88-28    (.. 

.....     12*80     ».. 

Fridau. 
mean, 

83-29 

89  H 

»•••••«•         0«7         >.« 

12-42 

N 

. 14    ... 

•.... 

C^NH» 

817    ... 

10000    ... 

•..•* 

Cetylaniline  does  not  precipitate  metallic  salts.  —  With  iodide  of 
cetylf  it  forms  bicetylaniline. 

Insoluble  in  water.  Its  salts  are  insoluble  in  water,  crystallisable, 
and  are  precipitated  in  flocks  from  their  alcoholic  solutions  by  water. 

Hydrochlorate  and  nitrate  of  cetylaniline  form  shining  white  needles'; 
the  solution  of  the  nitrate  blackens  when  heated. 

CMoroplatinate  of  Cetylaniline. -^^  From  a  clear  mixture  of  alcoholic 
bichloride  of  platinum  and  alcoholic  hydrochlorate  of  cetylaniline, 
water  throws  reddish-yellow  crystalline  flakes. 

Fridau. 

0»*NH»,HC1 858-5    67-67    

201 71-0    18-57    

Pt 98-7    18-86    19-00 


0*«NH»,HCl,PtOP...  523-2 10000 

Cetylaniline  is  soluble  in  alcohol  and  in  ether. 


Bicetylaniline. 

C^NH"  =  C»NIP(0»^»)«,n«. 
Fridau.    Ann.  Pharm.  83,  81. 

jBieetyl4>phenylamne, 
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A  mixture  of  cetylaniliiie  and  iodide  of  cetyl,  in  equal  number  of 
atoms,  easily  melts  when  heated,  and  solidifies  at  about  110°  to 
hydriodate  of  bicetylaniliue.  —  The  coloured  product  is  purified  by 
(washing  with?)  hot  alcohol,  and  decomposed  by  boiling  alcoholic  potash; 
the  separated  base  is  well  boiled  with  alcohol,  and  converted  into 
hydrochlorate  5  and  this  salt  is  crystallised  from  hot  alcohol,  by  which, 
however,  it  is  partially  decomposed. 

The  base,  which  is  difficult  to  separate  from  the  hydrochlorate, 
resembles  isetylaniline,  but  melts  at  a  lower  temperature,  and  solidifies 
very  slowly.  It  dissolves  with  difficulty  in  boiling  alcohol,  and 
crystallises  therefrom  in  rosettes. 

From  hydrochlorate  of  bicetylaniliue,  bichloride  of  platinum  throws 
down  a  whitish  precipitate,  which  must  be  crystallised  from  ether.  It 
blackens  when  dissolved  in  hot  alcohol. 


76  C  

4660 

61-03    .. 

1-87    .. 

14-26     .. 

^    18-21     ... 

Fridau. 
61-78 

72  H  

720 

9-69 

N  

14-0 

3  CI 

106-5 

Pt 

98-7 

13-59 

(7«NH7>,H01,PtOT   

747-2 

10000    .. 

Appendix  to  tJie  Cetylene-senes. 

Solid  Natural  Fats. 

1.  Badger-fat.  —  Yellowish-white;  smells  like  goose-fat;  oily  at 
common  temperatures,  with  a  few  granules  intermixed.  At  9°,  it 
becomes  white,  and  of  the  consistence  of  salve.  Yields  a  beautiful 
white  soda-soap  (Joss).  Contains  volatile  acids,  apparently  valerianic, 
capric,  and  caprylic  (Iledtenbacher,  Ann.  Pharm.  59,  66). 

2.  Fats  from  various  species  of  Bassia.  —  The  butter  of  Bassia 
latifolia  {Handhueh  viii.  Phytochem,  64)  is  yellowish,  but  become  colourless 
by  exposure  to  light ;  it  is  of  buttery  consistence,  and  sp.  gr.  0*958.  It 
softens  at  24°,  and  melts  between  27''  and  29°.  Nearly  insoluble  in  alcohol 
of  sp.  gr.  0*84,  somewhat  soluble  in  absolute  alcohol,  easily  in  ether. 
Yields  by  saponification,  glycerin,  stearic  acid  (Hardwick's  bassio  acid), 
oleic  acid,  and  a  third  acid  melting  between  55°  and  56°  (74-53  p.  c.  C, 
12-65  H.),  probably  a  mixture  (Hardwick,  Chem.  Soc.  Q.  J.  2,  231 ;  Ann. 
Pharm.  72,  268).  The  last-mentioned  acid  is,  according  to  Heintz, 
palmitic  acid,  containing  from  10  to  20  p.  c.  myristic  acid.  —  Galam-  or 
Bamhouc'butter  obtained,  according  to  some,  from  EMs  ffuinensis, 
according  to  others,  from  a  sapotaceous  plant,  perhaps  Bassia 
longifolia,  or  B.  buti/race(t,  is  prepared  by  thoroughly  boiling  the  fruits 
with  water ;  it  is  solid,  has  a  mild  and  slightly  aromatic  taste,  and  is  per- 
fectly sajjonifiable  (Vauquelin,  J.  Pharm.  1 6,  53).  It  is  of  a  dirty  reddish- 
white  colom-,  translucent,  of  unctuous  consifltcnc/C,  faint  odour,  and 
distinct  cacao  taste.  After  fusion,  it  becomes  opaque  and  viscid  at 
29°,  and  perfectly  solid  at  21^°.    It  is  nearly  insoluble  in  cold  alcohol 

VOL.  XVI.  '  2  c 
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of  sp.  gr.  0'818,  requires  more  than  40  pts.  of  boiling  alcohol  to  dis- 
solve it,  and  separates  out  almost  completely  on  cooling.  It  dissolves 
easily  in  cold  ether,  with  the  exception  of  a  portion  which  dissolves 
only  on  heating,  and  separates  out  again  as  the  liquid  cools.  From 
solution  in  boiling  acetic  ether,  the  gi'eater  part  separates,  on  cooling, 
in  a  mass,  which  does  not  melt  below  26°  (Guibourt,  J,  Chim,  med, 
1,  175 ;  Mag.  Pharm.  13,  136).  It  dissolves  completely  in  boiling  oil 
of  turpentine.  Appears  to  contain  free  glycerin.  —  Probably  identical 
with  the  preceding  is  Illipe'  or  Mahvah-butter,  likewise  from  a  Bassia, 
which  melts  at  about  25  ,  and  solidifies  to  a  greenish-yellow  granular 
mass  at  22°.  It  contains  stearin  (0.  Henry,  J.  Pharm,  21,  503 ;  Attn. 
Pkof^m,  18,  96),  and  olein  (Pelouze  &  Boudet,  Ann.  Pharm,  29, 43.)  —  The 
Shea-butter  of  West  Africa  appears  to  belong  to  this  place;  it  is  greenish- 
white,  softens  at  35°,  melts  at  43° ;  dissolves  for  the  most  part  in  boiling 
alcohol,  and  crystallises  on  cooling;  also  in  ether,  and  crystallises 
therefrom.  By  saponification  and  decomposition  of  the  soap,  it  yields 
an  acid  which  separates  in  pearly  scales,  melts  at  61*1°,  and  forms  a 
silver-salt,  containing  54*71  p.  c.  C,  8*98  H.,  27*83  Ag.,  and  8*48  O. 

g^homson  &  Wood,  Phil.  Mag.  34,  350 ;    J.  pr.  Chem.  47,  237).  — 
.  L.  Buff  (Epist.   Communication)  obtained  from  shea-butter,  stearic 
acid  melting  at  69*2°,  and  oleic  acid,  but  no  palmitic  acid. 

JBeef-fatj  Bee  Ox-fat. 

8.  Behen-oU.  —  From  the  seed  of  Moringa  oldfera  {Handhueh  yiii. 
Phytochem.  12).  Pale  ycDowish- white,  of  sp.  gr.  0*912;  liquid  at  a  summer 
heat  of  25°,  viscid  at  15®,  solid  in  winter.  Inodorous ;  neutral ;  turns 
rancid  but  very  slowly  on  exposure  to  the  air,  even  at  a  somewhat 
elevated  temperature.  Its  taste  is  agreeably  sweet  and  perfectly 
mild,  or,  according'to  some  statements,  sharp  and  bitter.  By  prolonged 
boiling  with  potash-ley,  it  is  completely  saponified,  yielding  oleic  acid, 
margaric  acid,  Mulder's  behenic  acid  (C^*H**0*),  and  an  acid  melt- 
ing at  83°  (Mulder  &  Yolckel,  J.  pr.  Chem.  39,  351).  See  campaunds 
containing  44  at.  0 —  Different  from  this  is  Walter's  behea-oil  from 
Moringa  aptera,  which  yields,  by  saponification,  stearic,  margaric, 
benic  (p.  365),  and  moringic  acids  (aee  Oleic  acid)^  (Walter,  Compt. 
rend.  22,  143 ;  Ann.  Pharm.  60,  271). 

4.  Bog-butter.  —  A  fat  of  unknown  origin  found  in  the  peat-bog's 
of  Ireland.  —  It  is  very  light,  whitish,  and  has  a  faint  odour.  Melts  at 
45°  (Brazier),  at  51°  after  recrystallisation  (Luck),  at  62*7°  (Brazier). 
Soluble  in  alcohol,  with  the  exception  of  certain  impurities.  Jlas  an 
acid  reaction.  Contains  73*84  p.  c.  0.,  12*43  H.,  and  yields  a  small 
quantity  of  acrolein  when  heated  (Luck).  The  acid  separated  from 
tne  soap  melts  at  54°,  and  solidifies  to  a  non-crystalline  mass  at  51°, 
but  is  still  impure.  From  its  lead-salt,  ether  extracts  a  hydrocarbon 
and  traces  of  a  soluble  lead-salt ;  and  the  residue  yields,  by  decompo- 
sition, an  acid  (C»H»o*  according  to  Luck)  containing  76*05  p.  c.  0., 
12*56  H. ;  the  baryta-salt  59*65  p.  c.  C,  9*62  H.,  7*72  0.,  and  23*01 
BaO.;   silver-salt,  53*45  p.  c.  C,  8*61  H.,  6*68  0.,  and  31*26  AgO. 

(Luck,  Ann.  Pharm.  54,  125).     Probably,  therefore,  pabnitic  acid ;  tbe  melting 

point  of  the  pure  acid  is  not  given  (Kr.) Brazier  obtained  an  acid  (his 

hutyroUmnodic  acid)  melting  at  53°,  crystallising  from  alcohol  in  white 
0ilfy  crystals,  and  having  the  formula  of  palmitic  acid  (Brazier,  Chem, 


SOLID  NATURAL  PATS.  '  387 

Gaz,  1852,  375  ;  Lieh.  Kopp^s  Jdhresher,  1852,  520.)     See  also  Heintz 
{Pogg.  92,  600). 

5.  Fat  of  Brindonia  indica.  —  This  fat  cannot  bo  obtained  from 
the  dried  seeds  by  pressure,  unless  they  have  been  previously  softened 
by  steam ;  but  it  may  be  extracted  by  solvents.  —  It  is  nearly  white, 
melts  at  40°,  dissolves  slightly  in  hot,  but  is  insoluble  in  cold  alcohol. 
Saponifiable.  Contains  olein  and  terstearin,  which  latter  may  be 
obtained  from  the  fat  by  recrystallisation  and  pressure  (Bonis  & 
Pimentel,  Cony^t.  rend.  44,  1365 ;  J.  pr.  Chem.  73,  176). 

6.  Butter.  —  The  butter  of  cows*  milk,  purified  as  directed  at  page 
92,  vol.  X,  and  melted,  solidifies  at  26*5^,  its  temperature  rising  at  the 
same  time  to  32°9 ;  at  17**,  the  oily  portion  separates  from  the  solid  fat, 
which  crystallises  in  the  granular  form  (Ohevreul).  It  contains  the 
glycerides  of  butyric,  caproic  (caprylic,  according  to  Lerch),  capric, 
margaric,  stearic,  and  oleic  acids,  a  non-acid,  odorous,  aromatic  princi- 
ple, and  often  a  small  quantity  of  free  butyric  acid,  in  which  case  it 
reddens  litmus  (Ghevreul,  Ann.  Ckim.  Phys.  22,  366\  The  solid  acids 
of  butter  are  the  myristic,  palmitic,  stearic,  and  arachidic  acids  (Heintz). 
The  oleic  acid  of  butter  is  common  oleic  acid  (Gottlieb,  Heintz ; — con- 
trary to  the  statement  of  Bromeis,  Ann.  Pharm.  42,  46);  neverthe- 
less, butter  likewise  contains  an  oleic  acid  of  lower  atomic  weight 
(Heintz).  Butter  contains  2  p.  c.  glycerides  of  volatile  acids,  68  p.  c. 
margarin,  and  30  p.  c.  olein  (Gottlieb).  Summer  butter  contains 
relatively  larger  proportions  of  olein ;  winter  butter  of  stearin 
(Braconnot,  Boussingault,  N.  Ann.  Chim.  Phys.  8,  96).  Butter  en- 
closed in  a  sealed  tube  with  2  vol.  concentrated  alcoholic  ammonia, 
and  heated  in  a  salt-bath  for  15  or  20  days,  forms  a  solid  mass,  which 
melts  between  30 *"  and  40°,  may  be  brought,  by  repeated  crystallisa- 
tion, to  the  melting  (or  solidifying)  point,  93*5%  and  has  then  the 
composition  of  palmitamide  (740i  p.  c.  C,  12-97  H.,  494  N.),  but  yields, 
by  decomposition,  an  acid  melting  at  52°  (Carlet,  Par.  Soc.  Bull, 
h  76). 

Butter  from  Human  milk  appears,  from  an  approximate  analysis,  to 
have  the  same  constituents  as  that  from  cows'  milk  (Ohevreul,  Ann. 
Chim.  Phys.  23,  28;  Eecherches,  897).  —  Butter  from  goats'  miVc^  in 
addition  to  butyrin,  caproin,  and  perhaps  caprin,  likewise  contains  hircin 
(x,  90);  hence  the  different  odour  of  the  milk  (Ohevreul). — Butter 
from  8heep*8y  a8ses%  and  mares*  milky  appears  to  contain  more  olein  than 
that  from  the  milk  of  cows  and  goats ;  the  butter  of  human  milk  seems 
to  consist  entirely  of  oil  (Braconnot). 

7.  Cacao'hutter.  From  the  seeds  of  Theobroma  Cacao  (ffandhueh  viii. 
Phytochem.  30).  White,  or  yellowish  white,  nearly  as  solid  as  mutton- 
fat;  sp.  gr.  0*8916  (Busson);  0-91  (Brandis);  melts  at  29°  (Pelouze 
&Boudet);  at  80°  (Stenhouse);  above  30°  (Boussingault);  at  29-6° 
to  30°,  and  solidifies  at  23*5°  (Specht  &  Gossmann,  Boussingault). 
After  melting  it  becomes  turbid  at  23°,  opaque  at  22^,  and  acquires  at 
21*5°  the  thickness  of  solidified  olive-oil,  the  temperature,  at  the  instant 
of  complete  solidification,  rising  to  24°  (Guibourt  &  Henry,  J.  Chim. 
med.  1,  238).  Smells  slightly  of  cacao,  and  has  a  mild  taste.  Dissolves 
in  hot  alcohol  of  sp.  gr.  0*818,  but  only  \  p.  c.  remains  dissolved  on 
cooling.    It  dissolves  abundantly  in  acetic  ether,  and  still  more  easily 
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in  common  ether,  even  when  cold  (Guibouit,  J.  Chim.  me<L  1,  177),  — 
Contains  75*2  p.  c.  C,  and  11*9  H.  (Boussingault,  ^»n.  Phann,  21,  20). 
Cacao-butter  yields  by  saponification,  glycerin,  oleic  acid,  Btearic 
acid,  and  a  small  quantity  of  palmitic  acid  (Stenhouse;  Specht  & 
Gossmann).  The  mixture  of  acids  separated  from  the  soap  melts  at 
61^  (Stenhouse).  — The  liquid  portion  of  cacao-butter  contains  drying 
oil ;  the  solid  portion  is  a  fat  melting  at  29°,  and  composed  of  olein 
and  stearin  in  definite  proportions  (Pelouze  &  Boudet).  By  recrystal- 
lising  cacao-butter  from  ether,  warty  crystals  are  obtained,  consisting 
of  Mitscherlich's  cacao-stearin.  On  melting  and  cooling  this  substance, 
crystallisation  begins  at  25°,  and  becomes  more  abundant  at  23*5°,  the 
temperature  then  rising  to  31  °.  Cacao-stearin  yields,  by  saponification, 
a  fatty  acid  melting  at  65°,  and  oleic  acid.  A  second  fat  of  cacao- 
butter  melts  more  easily  than  the  butter  itself,  and  yields,  by  saponifi- 
cation, a  solid  and  a  liquid  volatile  acid  (A.  Jmtscherlich,  Koj^^s 
Jahresber.  1859,  594). 

8.  Calf'  or  Veal-fat.  —  White ;  softer  than  beef -suet ;  greasy  to  the 
touch ;  has  a  sharp,  disagreeable  odour.  Begins  to  melt  at  52^.  The 
soda-soap  is  brownish-yellow,  moderately  hard,  and  nearly  inodorous 
(Joss). 

9.  Camel-fat.  —  From  the  hump.  Yellowish- white ;  softer  than  beef- 
suet;  begins  to  melt  at  22*5°.  The  soda-soap  is  brownish-white, 
inodorous,  and  becomes  very  hard  (Joss). 

10.  Fat  of  Cantharides.  The  fat  extracted  by  ether  is  buttery, 
somewhat  granular,  green,  with  acid  reaction,  and  the  odour  of  can- 
tharides. Melts  at  34°,  solidifies  at  82°.  Yields,  by  saponification,  a 
trace  of  volatile  acid,  also  palmitic  acid,  oleic  acid,  and  a  small  quantity 
of  stearic  acid.  These,  according  to  Gossman,  are  present  as  acid 
glycerides  (Gossman,  Ann.  Fharm.  86,  817 ;  89,  123). 

11.  Carapa-oil.  —  From  the  seed  of  Carapa  guianensia.  Colourless, 
viscid,  nearly  solid  (Richard).  When  expressed  in  the  warmth  of  the 
sun,  it  becomes  solid  at  4°  and  melts  at  10°  (Boullay).  Tastes  very 
bitter.  When  exposed  to  the  air,  it  becomes  yellowish,  rancid,  and  of 
the  consistence  of  butter.    It  is  anthelmintic  (H.  Richard,  J.  Chim,  med. 

6,  38 ;  Br.  Arch.  34,  146).    It  may  be  freed  from  bitter  principle  by 
repeated  boiling  with  water,  or  by  hot  acetic  acid  (Boullay,  J.  Pharm. 

7,  293).    Sparingly  soluble  in  alcohol,  easily  in  ether  (Cadet,  J.  Pkarm. 
5,  49). 

12.  Chinese  or  Vegetable  TaUow.  From  the  berries  of  StilUngia 
sehifera  (Bandbuch  viii.  Phytochem.  24),  which  contain  a  tallowy  fat  in  the 
husk,  and  a  liquid  fat  in  the  kernel.  It  appears  to  occur  in  several 
varieties,  a.  Greenish- white ;  melts  at  44*4°;  yields,  by  saponification, 
an  acid,  which,  after  recrystallisation  from  alcohol,  softens  at  61*7°, 
melts  at  67*8°,  and  forms  a  silver-salt  containing  27*95  p.  c.  silver; 
probably  a  mixture  of  palmitic  (margaric,  according  to  Thomson  &  Wood)  and 
stearic  acids  (Thomson  &  Wood,  Phil.  Mag.  [3]  24,  360 ;  /.  pr.  Chem. 
47,  239). 

b.  The  commercial  tallow  fonns  a  light  white  mass  of  sp.  gr.  0*818 
at  12°,  destitute  of  taste  and  odour  (v.  Borck).  Has  a  faint  odour, 
and  turns  brown  on  exposure  to  the  air  (Maskclyne).     Melts  at  37° 
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(v.  Borck,  Maskclyne),  solidifies  partially  at  32°  (Maskclyne),  30° 
(v.  Borck),  and  hardens  at  22°  (v.  Borck),  26°  (Maskelyne).  The 
tallow  recently  melted  and  cooled  again  melts  at  44° ;  by  expressing 
the  more  fusible  portion,  the  melting  point  of  the  residue  may  be 
raised  to  49°  (Maskelyne).  The  fat  extracted  from  the  husk  by 
boiling  alcohol  melts  at  40°,  and  after  recrystallisation  at  48° 
(y.  Borck).  It  dissolves  in  oil  of  turpentine  and  in  coal-tar  oil;  in 
wood-spirit,  ether,  and  alcohol,  or  in  mixtures  of  these  liquids,  it  dis- 
Bolves  partially  at  mean  temperatures,  completely  at  the  boiling  heat 
(Maskelyne).  —  It  has  an  acid  reaction,  arising  from  admixture  of 
acetic  or  propionic  acid.  It  contains  olein  and  palmitin.  The  pahnitio 
acid  separated  from  the  latter  is  that  which  y.  Borck  described  as  stillisteario  acid. 
(Maskelyne,  Chem.  Soc.  Qn,  J.  Sj  1 ;  J.  pr.  Chem.  65,  287 ;  v.  Borck, 
J.  pi\  Chem.  49,  395). 

13.  Fat  of  Coccuhta-grains,  —  From  the  seeds  of  Menispennum 
Coccidua  (Jiandbuch,  yiii.,  F^ochem.  44).  White,  scentless,  of  mild  taste, 
sp.  gr.  0*9.  Dissolves  in  12  pts.  of  boiling  alcohol,  25  pts.  cold 
alcohol,  and  in  2i  pts.  ether  (Boullay,  Bull.  Pharm.  4,  21).  The  fat 
expressed  from  the  peeled  seeds,  with  aid  of  heat,  melts  partially  at 
22°,  completely  at  25*5°.  It  is  nearly  insoluble  in  cold,  easily  soluble 
in  warm  alcohol,  easily  also  in  ether,  whence  it  crystallises  in  warty 
crusts  (Crowder,  PkU.  Mag.  [4],  4,  21).  —  Contains  oleic  and  stearic 
acids,  partly  free,  partly  as  glycerides  (Francis,  Ann.  Pharm.  42,  255). 
Casaseca  &  Lecanu  found  also  margaric  acid;  Crowder  likewise 
observed  an  acid  which  melted  at  a  lower  temperature  than  stearic 
acid  (at  56°),  perhaps  palmitic  acid. — When  cocculus  grains  are  freed 
from  picrotoxin  and  colouring  matter,  by  treating  them  three  or  four 
times  with  alcohol,  and  the  residue  is  exhausted  with  warm  ether,  the 
ethereal  liquid  deposits  on  cooling,  or  when  the  ether  is  distilled  off, 
a  white  fat,  which  after  rec^stallisation  from  boiling  absolute  alcohol, 
forms  the  Stearophanin  of  Francis.  It  melts  between  35°  and  36°  ; 
solidifies  on  cooling  to  a  tough,  non-friable,  waxy  mass  having  a  wavy 
surface;  contains  75'9  p.  c.  C,  12*2  H.,  and  11*9  0.;  dissolves  sparingly 
in  alcohol,  easily  in  warm  ether.  It  yields  stearic  acid  by  saponification, 
and  acrolein  by  dry  distillation,  but  does  not  agree  in  melting  point 
with  terstearin. 

14.  Cochineal-fat.  —  Cochineal  is  exhausted  with  ether ;  the  ether 
is  evaporated;  the  residual  yellow  fat  is  dissolved  in  absolute  alcohol; 
the  solution  cooled ;  and  the  fat  which  then  separates  is  twice  re-dis- 
solved in  alcohol,  or  till  it  has  lost  its  red  colour.  —  White  translucent 
laminae,  melting  at  40°,  destitute  of  taste  and  odour.  It  is  saponified 
by  alkalis.  Soluble  in  ether,  and  in  hot,  but  not  in  cold  alcohol 
(Pelletier  &  Caventou,  Ann.  Chim.  Phya.  8,  271).  The  fat  of  Coccus 
pohnicus  crystallises  after  cooling  like  spermaceti  (Lowitz,  Scher.  Ann. 
4,  45) ;  when  obtained  by  extraction  with  ether,  it  is  reddish-yellow, 
hard,  and  brittle,  and  of  repulsive  animal  odour.  It  melts  at  71*5°, 
solidifies  partially  at  55°,  completely  at  50°,  and  forms  a  very  hard, 
white,  inodorous  soda-soap  (Joss,  J.  pr.  Chem.  1,  39).  It  dissolves 
in  less  than  its  own  weight  of  hot  alcohol,  forming  a  liquid  which 
solidifies  on  cooling  (Kirchboff,  Sclier.  Ann.  4,  44). 

15.  Cocoa-nut  oil.      Cocoa-fat.      Cocoa-hutter.  —  From  the  nut  of 
Cocos  nucifera.     The  fat  obtained  by  boiling  with  water,  is  white. 
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of  unctuous  cousistence,  melts  to  a  thin  oil  which  solidifies  again  at 
16°  or  18'',  and  tastes  Uke  butter  and  cheese.  It  is  less  soluble  in 
alcohol  of  sp.  gr.  0*818  than  palm  oil,  but  much  more  soluble  than 
Galam-butter  (Guibourt,  J,  Chim.  med.  1,  178).  —  The  fat  obtained  by 
cold  pressure  is  greenish- white,  moderately  firm  at  9",  crystalline, 
melts  at  21°,  completely  at  81°,  becomes  turbid  at  12°,  and  yields  a 
scentless,  hard  and  white  soda-soap  (Joss,  J.  pr.  Chem.  1,  33).  It 
dissolves  readily  in  C/old  ether  (Lecanu).  Compare  TrommBdorff  {A.  Tr. 
24,  2,  54) ;  Bizio  {J,  Pkarm.  19,  456) ;  also  ix,  865 ;  xy,  44 ;  and  under  Azdaie 

acid —  The  glycerin  of  cocoa-nut  oil  does  not  differ  in  any  respect 
from  ordinary  glycerin  (A.  W.  Hofmann,  Ann.  Phann.  116,  276). 

16.  Cofee-fat.  — Coffee  is  exhausted  with  alcohol  of  40,°  B,  and  the 
solution  is  cooled  to  —  6°,  whereupon  part  of  the  fat  separates  out; 
the  rest  may  be  precipitated  by  water.  White,  inodorous,  of  the  con- 
sistence of  lard ;  melts  at  37*5°  ;  turns  rancid  on  exposure  to  the  air 
(Seguin,  Ann.  Chim.  92,  13).  Contains  palmitic  add,  and  an  add 
having  the  composition  G^H'H)^  more  soluble  than  palmitic  add,  but 
perhaps  a  mixture  (Rochleder,  Wien,  Akad.  Ber.  24,  40). 

17.  Corpse-fat.    Adipocire. — The  fat  of  a  pig  which  had  been  buried 

for  15  years  was  free  from  glycerin  and  ammonia,  and  contained  stearic 

acid  (molting  at  79' !),    margaric  acid  melting  at  60®,   and  oleic  acid 

(Gregory,  Ann.  Pharm.  61,  862) ; — Adipocire  of  a  sheep  buried  for 

16  years  contained  94*2  p.  c.  solid  fatty  acids,  a  small  quantity  of  oleic 

acid,  and  a  trace  of  volatile  acid,  but  neither  ammonia,  glycerin,  nor 

cholesterin. — The  fat  of  human  bodies,  buried  for  intervsus  of  6  to  15 

years,  contained  from  97*3  to  97*8  p.  c.  fatty  acids,  including  palmitic, 

stearic,   and    oleic    acids.     The  fat  from  a  fossil    bone    of  Bison 

americamis  contained  the  fatty  acids  of  tallow  to  the  amount  of  86*31 

p.  c,  combined  with  10*10  p.  c.  lime  (Wetherill,  J.pr.  Chem.  68,  26; 

Lieb.  Kopp^s  Jahresber.  1855,  517.     See  also  Handhucfi^  viii.  Zoochem. 

542). — On  distilling  portions  of  a  human  body  which  had  been  buried 

for  5  years,  with  aqueous  hydrochloric  of  sp.  gr.  1*14,  Ludwig  and 

Kromayer  {N.  Br.  Arch.  97,  275)  saw  laminar  crystals  pass  over, 

having  a  repulsive  odour.    These  crystals  contained  free  stearic  and 

palmitic  acids,  and  a  brown,  stinking,  sulphuretted  oil,  not  capable  of 

uniting  W^ith  bases. — See  further  Eimbko  {A.  Gehl,  4, 439 ;  Ohevreul,  Ann.  Chim. 
95,  25 ;  Landerer,  Repert,  44,  1 ;  H.  MiiUer,  Repert,  44,  24). 

18.  Fai  of  CycUcodaphne  «cfti/era.— Melts  at  45°;  contains  14  p.  c. 
oleiu  and  85*2  p.]c.  laurostearin  (Gorkom,  Lieb.  Kopp^s  Jakresb.  1860, 323). 

19.  Deer-fat. — This  fat  contains  two  kmds  of  tallow  which  can  be 
separated  by  boiling  alcohol.  The  undissolved  tallow  is  white,  brittle, 
scentless,  of  dull  fracture,  and  sp.  gr.  0*968  ;  it  softens  at  49°,  begins 
to  melt  at  49*5°,  and  to  solidify  at  46*5*.  When  saponified  it  yields 
an  acid  melting  at  35°,  It  is  perfectly  insoluble  in  boiling  alcohol  of 
sp.  gr.  0*88,  slightly  soluble  in  boiling  alcohol  of  sp.  gr.  0*83,  but 
separates  out  almost  completely  on  cooling.  It  dissolves  completely 
in  ether,  especially  at  the  boiling  heat,  and  in  w^armed  oil  of  turpen- 
tine. —  Tlie  dissolved  tallow  separates  from  the  alcoholic  solution  on 
cooling,  while  olein  remains  dissolved.  It  resembles  the  former.  Sp.  gr. 
O'07.  Heghis  to  melt  at  57°;  the  acid  separated  from  the  soap  begins 
to  molt  at  53*5°.  This  tallow*  is  more  soluble  in  alcohol  than  the 
former  (Joss). 
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20.  Fat  of  Dika-hread, — From  the  almonds  of  Mangifera  gabonensis 
(Ifandbuch  vui.  Phiftochem,  19).  Obtained  by  boiling  with  water  and  press- 
ing-. Eesembles  cacao-butter.  Melts  at  30^,  or,  if  it  has  been  ex- 
tracted with  ether,  at  33*5®.  Contains  lauric  acid  (xv.  43)  and  myris- 
tic  acid  (xvl.  209),  doubtless  as  glycerides. 

21.  Dog-fat. — Brownish  white,  with  the  taste  of  goose-fat  and  a 
faint  odour.  Begins  to  melt  at  22*5**.  The  sodar^oap  is  white,  hard, 
and  becomes  in  course  of  time  greenish  white  and  very  hard  (Joss).   • 

22.  ElephcmCs  fat. — ^White  or  yellowish ;  soft ;  nearly  inodorous  in 
the  fresh  state,  melting  at  28° ;  after  separation  of  the  liquid  portion,  it 
melts  at  47*8° ;  after  repeated  crystallisation  from  alcohol,  at  50**. 
Contains  21*8  p.  c.  margarin,  78*7  p.  c.  olein.  The  liquid  fat  dis- 
Bolves  sparingly  in  alcohol,  easily  in  ether.  It  is  not  conyerted  into 
elaidic  acid  by  nitric  acid,  and  does  not  dry  up.  (Filhol  ft  Joly, 
Compt.  rend.  35,  393 ;  Lieb.  Kopp^s  Jahresher.  1852,  519). 

23.  Fox-fat. — ^Of  the  colour  and  hardness  of  goose-fat  at  common 
temperatures,  Hke  hog's  lard  at  9**.  Begins  to  melt  at  27° ;  per- 
fectly fluid  at  54**  (Joss). 

24.  Ooat'afat. — Contains  about  69  p.  c.  stearin,  26  p.  c.  margarin, 
and  5  p.  c.  olein  (Joss,  J.  pr.  Ckem.  4,  369). 

25.  Goose-fat. — Very  pale  yellow ;  melts  between  24**  and  and  26** ; 
has  an  agreeable  odour.  Neutral.  Contains,  besides  stearin  and 
olein,  a  trace  of  matter  soluble  in  water  (Chevreul).  Contains 
glycerides  ol  the  volatile  acids,  caproic  and  butyric,  and  of  the  fixed 
acids,  stearic,  margaric,  and  oleic  (Gottlieb,  Ann.  Pharm.  57,  34). — By 
pressure  at  —  2**,  it  may  be  resolved  into  32  p.  c.  tallow,  melting  at 
44°,  and  68  p.  c.  slightly  coloured  oil  (Braconnot) ;  Gusserow  {Kastn. 
Arch.  19,  71)  separated  it  into  \  tallow  and  \  oil.  When  the  two  fats 
are  saponified  and  the  soaps  decomposed,  the  tallow  yields  acids 
whose  melting  points  range  from  47**  to  48**,  while  the  oil  yields  acids 
melting  between  38°  and  89°.  When  the  two  mixtures  of  acids  are 
converted  into  lead-salts,  ether  extracts  from  the  lead-salts  obtained 
from  the  tallow,  31  p.  c,  and  from  that  yielded  by  the  oil,  63*8  p.  c. 
oleate  of  lead. 

26.  Hare' 8 fat. — Honey-yellow;  smells  like  linseed-oil  varnish; 
viscid,  syruw  andfriable  at  common  temperatures.  Dries  up  on  exposure 
to  the  air.  Begins  to  melt  at  26°.  Very  diflBcult  to  saponify,  a  brown 
resin  separating  at  the  same  time.  The  soda-soap  is  yellow,  light, 
hard,  and  has  a  faint  odour  (Joss).  Contains  volatile  adds 
(Redtenbacher). 

27.  Hog's  lard. — White ;  of  sp.  gr.  0*912  (Brandes  k  Reiche).  Sp.  gr. 
=  0-938  at  15°;  =  0'8918  at  50°  =  0-8811  at  69°;  =  08628  at  94°, 
that  of  water  at  15°  being  =  1  (Saussure).  Melts  at  40*5°  (A.  Vogel); 
that  from  the  kidneys  is  perfectly  fluid  at  30*^  (Gusserow).  As  the 
melted  fat  solidifies,  the  temperature  rises,  sometimes  from  26°  to  27^, 
sometimes  from  29**  to  31*^  (Chevreul).  Has  a  faint  odour,  excepting 
when  heated  with  water.  Does  not  redden  litmus. — Contains  stearin, 
margarin,  olein,  a  substance  smelling  like  bile,  also  chloride  of  sodium 
and  acetate  of  soda  (Chevreul).    Braconnot  Ann.  {Ckim.  Phys.  93,  231) 
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decomposed   it  by  pressure  at  0**,  into    62  pts.  colourless  oil  not 
solidifying  at  a  very  low-  temperatures,  and  38  pts.  tallow.   Gusserow 
(Kastn.  Arch,  19,   75),  obtained,  by  pressure  at  3**,  then  at  6°  to    8% 
35  pts.  tallow  melting  between  46°  andj  48°,  and  yielding  by  saponifica- 
tion acids  melting  between  62°  and  65°,  together  with  65  pts.  olein 
solidifying  at   4-  2°.  —  The  acids  separated  from  hog's  lard  solidify 
at  39"^  (Chevreul).     Hog's  lard  becomes  rancid  and  yellow  when  ex- 
posed to  light,  even  if  air  be  excluded,  but  does  not  turn  sour  unless 
exposed  to  the  air  (A.  Vogel).    See  TertteaHn.     By  dry  distillation,   it 
yields  acrolein  (ix.  365)  (Buchner),  together  with  a  mixtiure  of  hydro- 
carbons containing  equal  numbers  of  atoms  of  carbon  and  hydrogen 
([Gerhardt,  N,  Ann,  Ckim,  Phys,  15,  243). — By  the  pancreatic  juice,  it 
is  resolved  into  glycerin  and  acids  melting  at  61°  (Berthelot).     Dis- 
solves phosphorus  and  sulphur. — Soluble  in  36  pts.  boiling  alcohol  of 

sp.   gr  0*816  (Chevreul). — (On  the  adulterations  of  hog's  lard,  see  Chat«»iz, 
Mulh.  Soc.  Bull.  32,  403).) 

28.  Horse-fat,  —  Brownish,  of  the  consistence  of  turpentine,  with  a 
faint,  fatty  odour.  At  9°  it  acquires  the  consistence  of  hog^s  lard, 
but  a  portion  remains  liquid.  —  The  soda-soap  is  brown,  very  hard, 
and  becomes  softer  by  keeping.  —  The  marrow  of  the  bones  is  wax- 
yellow,  greasy,  unctuous,  nardens,  and  becomes  greenish-yellow  on 
exposure  to  the  air.  It  begins  to  melt  at  65°,  and  becomes  syrupy  at 
84  .  The  soda-soap  is  hard,  very  white,  scentless,  and  light.  —  The 
neck-fat  is  pure  white,  more  solid  than  hog's  lard,  contains  i  stearin 
and  I  olein.  Begins  to  melt  at  32"*.  The  soda-soap  is  yellowish,  very 
soft,  and  greasy  (Joss,  J,pr,  Chem,  1,  37). 

29.  Human  fat,  ^^  Thai  of  the  kidneys  is  yellowish,  scentless, 
becomes  turbid  at  25°  after  fusion,  and  solidifies  completely  at  17° ; 
that  from  the  thighs  is  yellowish,  scentless,  perfectly  fluid  at  15%  depo- 
siting tallow  only  gradually,  while  a  large  portion  remains  liquid 
(Chevreul).  That  from  the  extremities  is  perfectly  fluid  between 
20°  and  22°,  and  solidifies  between  12°  and  15°;  in  other  cases,  it 
melted  between  15°  and  18°,  and  solidified  to  a  soft  mass  at  6®  or  7°. 
Between  12°  and  15°,  it  is  resolved  into  olein  and  stearin  (Gusserow, 
Kastn,  Arch,  19,  76).  —  Not  acid  (Chevreul).  —  The  expressed  liquid 
portion,  when  left  to  stand  in  half -closed  vessels,  gradually  deposits 
solid  fatty  acids  (Heintz).  —  Human  fat  dissolves  in  40  pts.  alcohol  of 
sp.  gr.  0-821  (Chevreul).  —  It  contains  oleic,  palmitic,  and  a  small 
quantity  of  stearic  acid,  all  in  combination  with  glycerin  (Heintz).  It 
contains  margarin  and  olem,  and  a  bitter  yellowisn  substance,  having 
the  taste  and  odour  of  bile ;  the  soap  yields  also  a  trace  of  volatile 
acids  [including  caprylic  acid  (Lerch,  Ann,  Pharm,  59,  57)]  (Chevreul). 
According  to  Lecanu,  it  contains  a  peculiar  tallow,  having  a  pearly 
lustre,  and  slightly  soluble  in  ether.  —  The  oil  expressed  from  human 
fat  is  olein,  with  a  small  quantity  of  another  oily  fat,  the  acid  of  which 
forms  a  baryta-salt  containing  27  to  28  p.  c.  baryta,  more  fusible  and 
more  soluble  in  ether,  but  less  soluble  in  alcohol  than  oleate  of  baryta 
(Heintz). 

30.  Jaguar's  lard.  —  Orange -yellow ;  solidifies  at  29'5°,  a  small 
quantity  of  oil  remaining  liquid ;  has  a  very  unpleasant  odour,  becoming 
stronger  on  saponification.  Does  not  redden  litmus.  Contains,  besides 
oil  and  tallow,  a  yellow,  bitter,  oily  substance,  wliich  remains  dissolved 
ou  precipitating  the  alcoholic  solution  with  water,  and  apparently  also 
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a  Bmall  quantity  of  acetic  acid.  Yields  by  saponification,  glycerin 
having  an  offensive  odour,  and  an  acid  solidifying  at  36°.  Soluble  in 
46  pts.  alcohol  of  sp.  gr.  0*891  (Chevreul). 

31.  Japan  wax, — Imported  from  the  East  Indian  Islands  and 
Japan,  also  from  the  West  Indies  and  Brazil,  perhaps  in  several 
varieties.  According  to  Pr.  Nesenbeck  (jRepert.  46,  283),  it  is  obtained 
in  Japan  from  Bhus  succedanea.  Landerer  (Bepert.  44,  1)  regarded  it 
as  adipocire. — Large  round  cakes,  about  an  inch  thick,  arched  and 
forked  on  one  side  ;  when  exposed  to  the  air,  it  becomes  covered  with 
a  white  film  (Sthamer).  Yellowish  white;  has  a  somewhat  rancid 
smell  and  taste,  producing  irritation  in  the  throat ;  softer  and  more 
unctuous  than  wax,  but  more  friable,  and  may  be  distinguished  by  its 
property  of  crumbUng  to  a  coarse  powder  when  chewed.  Sp.  gr.  0*98 
(Miiller,  Trommsdorff),  0*97  at  19**  (Oppermann).  Has  an  acid 
reaction.  When  warmed,  it  first  becomes  tough,  than  melts  at  47*5** 
(Trommsdorff),  45**  (H.  MuUer) ;  at  42°  and  solidifies  at  40°  (Sthamer). 
The  East  Indian  variety  melts  at  50°,  and  solidifies  at  42*5°  ;  the  West 
Indian  melts  at  49°,  and  soHdifies  at  45°  ;  the  former  contains  70*00 
p.  c.  C,  12*07  H. ;  the  latter  71*88  C,  12*03  H.  (Oppermann). 

When  completely  saponified,  it  yields  glycerin,  and  a  hard,  compact, 
friable  soap,  the  acid  of  which  melts  at  60*^  (Oppermann),  and  consists 
of  palmitic  acid  free  from  oleic.  The  wax  purified  by  recrystallisation 
from  ether  contains,  on  the  average,  73*12  p.  c.  C,  11*85  H.  (Sthamer), 
and  according  to  Berthelot  (N.  Ann,  Chim.  Phys,  41,242),  should  perhaps 
be  regarded  as  bipalmitin  (p.  377).  Brandes  {js:  Br.  Arch,  17,  288)  saponi- 
fied the  wax  with  alcoholic  potash,  and  regarded  the  reeultins  acid  as  identical  with 
the  wax-acid  of  Hess.  —  When  Japan  wax  is  subjected  to  dry  distillation, 
acrolein  is  evolved,  and  a  dark-coloured  distillate  is  obtained,  which 
melts  at  49°,  does  not  give  up  sebacic  acid  to  boihng  water,  but  by 
solution  in  potash-ley,  salting  out,  and  decomposition  of  the  soap, 
yields  an  acid,  which,  after  recrystallisation  from  alcohol,  exhibits  the 
composition  and  properties  of  palmitic  acid.  —  The  wax  oxidised  by 
nitric  acid,  yields  succinic,  but  no  other  acid  (Sthamer,  Ann,  Pharm,  43, 
335).  It  is  easily  bleached  by  chlorine,  but  the  chlorine  cannot  be  sub- 
sequently quite  removed  from  it  (Trommsdorff,  J,  pr,  Chetn.  1,  151). 
It  dissolves  in  3  pts.  boiling  alcohol  of  96  p.  c. ;  not  in  the  same  liquid 
when  cold ;  the  solution  solidifies  on  cooling  to  a  white  fine-grained 
mass  (H.  Miiller,  R^ei^,  14,  25).  The  solution  in  hot  ether  deposits 
flocks  (Oppermann,  Mag,  Pharm,  35,  57;  Ann,  Chim,  Phys,  49,  240). 

32.  Ixxarel'fat  or  Bay-fat,  — Obtained  by  boiling  or  pressing  bay- 
berries.  Yellow-green,  granular  butter,  or  thick  oil,  having  an  aromatic 
odour,  and  bitter  aromatic  taste.  It  contains  a  volatile  oil  (xiv,  360), 
laurel-  or  bay-camphor  (xv.  52),  laurostearin  (xv.  50),  a  liquid  green 
fat,  and  a  resin.  It  dissolves  perfectly  in  ether,  partially  in  cold 
alcohol  (Bonastre,  J.  Pharm,  10,  30.  —  Marsson,  Ann,  Pharm,  41,  329). 
See  also  Ghx)6ourdi  (J.  Chim.  mSd.  7,  257,  821  and  885  ;  abstr.  Lieh.  Kopp't 
Jahresher.  1851,  562),  who  distinguishes  between  Stearolawrin  and  Stearolauretin 
from  laurels. 

33.  Mafurra-talhw,  From  the  seed  of  a  plant  indigenous  in 
Mozambique.  Yellowish ;  smells  like  cacao-butter ;  melts  less  easily 
than  beef-fat.  Dissolves  sparingly  in  boiling  alcohol,  easily  in  ether. 
Contains  olein  and  palmitin  (Bouis  &  Pimentel,  Compt,  rend,  41,  703 ; 
abstr.  J,pr.  Chem,  67,  286). 

34.  Fat  of  Maize-aeed,  —  Occurs  in  variable  quantity,  and  not  in 
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every  variety  of  maize.  —  Yellow  butter,  red  in  rather  thick  layers  ; 
melts  between  22°  and  25° ;  has  a  faint  odour  of  vanilla ;  separates 
on  filtering  paper  into  oil  and  tallow ;  soluble  in  alcohol,  and  in  all  pro- 
portions in  ether  (Bizio).  —  The  thick  yellow  oil  extracted  by  ether, 
dissolves  completely  in  alkaline  carbonates,  forming  a  soap ;  hence  it 
consists  of  a  fatty  acid,  probably  formed  from  the  fat  of  the  seed. 
Contains  79*68  p.  c.  C,  11-53  H.,  and  8*79  0.  (Fresenius,  Ann.  Pharm. 
45,  127). 

35.  Mutton-fat,  —  White,  scentless  at  first,  but  acquires  a  peculiar 
odour  by  exposure  to  the  air.  Neutral  (Ohevreul).  Melts  at  50** 
(Arbacher).  SoUdifies  at  37°,  the  temperature  raising  to  39°,  or  at 
40°,  with  rise  of  temperature  to  41°  (Ohevreul).  Consists  mainly  of 
stearin,  together  with  palmitin  and  small  quantities  of  olein  and  hircin 
(x,  89)  (Chevreul,  Heintz).  According  to  Lecanu,  it  contains,  in  addition 
to  stearin,  a  peculiar  fat,  which  melts  at  47°,  yields  by  saponification  an 
acid  melting  at  66°,  and  is  much  more  soluble  in  ether  than  stearin. 
It  contains,  besides  oleic  acid,  a  liquid  acid  of  lower  atomic  weight-,  the 
baryta-salt  of  which  is  taken  up  by  ether  before  the  oleate  (Heintz, 
Pogg,  87, 555).  From  the  alcoholic  solution,  water  precipitates  mutton- 
suet,  whilst  an  acid  extractive  matter  remains  in  solution  (Chevreul). 
Dissolves  in  44  pts.  boiling  alcohol  of  sp.  gr.  0*821  (Chevreul) ;  in  more 
than  60  pts.  of  (cold)  ether  (Lecanu).  Comp,  Braconnot  {Ann.  Chim.  93, 
274),  Nicholson  {Seher.  J.  1,  481.)  —  Sheep's  marrow  is  resolved  by  pressure 
at  —  2"  into  26  pts.  solid  friable  tallow  melting  at  51°,  and  74  pts.  oil 
(Braconnot). 

36.  Mi/rtca-tallow,  Myrtle-wax,  — Obtained  by  pressing  the  berries 
of  Myrica  cerifera  (or  M,  cordifoUa,  John),  with  water.  —  Pale  green, 
translucent,  brittle  and  friable  in  the  cold,  of  splintery  fracture,  less 
extensible  when  warm  than  bees-wax.  Has  an  aromatic  taste  and 
odour.  Sp.  gr.  1*0  (John);  1-015  (Bostock) ;  1*005  (Moore).  Melts 
at  42*5°  (John) ;  43*0°  (Bostock);  49°  (Chevreul);  47°  to  49"*  (Moore). 
When  purified  by  treatment  with  boiling  water  and  cold  alcohol,  it 
melts  at  47*5°,  and  contains  74*03  p.  c.  C,  12-07  H.,  and  13*70  0. 
(Le'wy,  N,  Ann,  Chim,  Phys.  13,  448).  —  Contains  a  large  quantity  of 
palmitic  and  a  small  quantity  of  myristic  acid,  for  the  most  part  in  the 
free  state,  but  to  a  smaller  extent  combined  with  glycerin ;  no  oleic, 
nor  any  volatile  acid  (Moore).  According  to  Chevreul,  it  yields  by 
saponification,  stearic,  margaric,  and  oleic  acids.  According  to  Bostock 
&  John,  it  contains  myricin  and  cerin,  besides  chlorophyll,  odoriferous 
substances,  and  traces  of  salts.  —  It  dissolves  in  oil  of  vitriol  with 
yellow,  or  if  heated,  with  brown  colour.  — Saponifies  easily,  forming  a 
very  solid,  white  soap  (Cadet,  Bostock) ;  the  mixture  of  acids  separated 
therefrom  melts  at  60**  or  61°  (Moore).  With  ammonia  it  forms  an 
emulsion;  with  litharge  it  forms  with  great  facility  a  hard  plaster 
(Cadet,  Bostock). 

It  dissolves  m  20  pts.  of  hot  alcohol,  a  portion  (palmitin,'according 
to  Moore),  remaining  however  undissolved,  and  on  cooling  f  separates 
out  (Bostock);  the  solution,  formed  with  aid  of  heat,  solidifies  on 
cooling,  and  when  perfectly  cold,  is  no  longer  precipitable  by  water 
(John).  It  is  nearly  insoluble  in  cold  ether,  but  dissolves  in  4  pts.  of 
boiling  ether,  the  solution,  as  it  cools,  depositing  the  greater  part 

'he  tallow  without  colour,  and  itself  retaining  a  fine  green  colour 
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(BoBtock).  Cold  oil  of  turpentine  softens  myrica-tallow,  and  hot  oil  of 
turpentine  dissolves  it  to  the  amount  of  i^th  of  its  own  weight,  the 
solution  on  cooling,  depositmg  white  opaque  granules.  Fat  oils  like- 
wise dissolve  the  tallow  with  facility  (Cadet,  Ann.  Ckm,  44,  140 ; 
Bostock,  Nicholson  J.  of  Natur.  Phil,  4;  -4.  GeM.  6,  645  ;  John,  Chem, 
Schrift.  4,  38 ;  Moore,  Sill.  Amer.  J.  [2],  33,  313 ;  Chem.  Centr.  1862, 
779). 

37.  Fats  of  various  species  of  Myristica,  -^  a*  NtUmeg-buUer,  — 
Obtained  by  pressing  the  seeds  of  Myristica  moschata.  Comnoiercial 
nutmeg-butter  melts  at  51®  (Uricoechea)  at  41  **  (Ricker).  Sp.  gr. 
0*995  (Ricker).  It  contains,  besides  volatile  oil  (xiv.  389)  and  nutmeg- 
camphor  (xiv.  389),  two  solid  fats,  the  larger  portion  consisting  of 
myristin  (xvi.  215)  which  remains  undissolved  when  the  whole  is 
treated  with  cold  alcohol.  On  evaporating  the  alcoholic  solution, 
there  remains  a  red,  T3oft  fat,  which,  when  distilled  with  water,  gives 
o£E  a  volatile  oil,  and  on  subsequent  distillation  without  water,  white 
crystals  exhibiting  the  characters  of  paraffin.  In  the  retort  there 
remains  a  black  saponifiable  mass  (Flayfair,  Ann,  Pharm,  37,  152  and 
163).  —  Nutmeg-butter  is  only  partly  saponified  by  boiling  with 
potash,  half  of  it  remaining  in  the  form  of  an  oil  which  solidifies  on 
cooling  (Bollaert).  It  dissolves  in  4  pts.  of  boiling  alcohol,  and  only 
partially  in  cold  ether  (Schrader,  Lecanu). 

The  fat  obtained  from  bruiaed  nutmegs  by  warm  pressing  has  a  sp.  gr. 
of  0*998,  a  pale  yellow  colour,  quickly  becoming  whitish,  and  a  strong 
odour  of  nutmegs.  It  melts  at  45°,  and  foims  warty  excrescences 
when  solidified.  It  makes  grease-spots  on  paper,  but  slowly  and  only 
when  warmed.  The  saturated  solution  in  boiling  ether  solidifies,  on 
cooling,  to  a  solid  coherent  crust,  whereas  the  solution  of  commercial 
nutmeg-butter  remains  pulpy.  The  ethereal  solution  if  evaporated, 
after  the  addition  of  absolute  alcohol,  deposits  rings  of  crystals 
(A.  Ricker,  N.  Jahrb,  Pharm.  19,  17). 

The  non-saponifiable  fat  of  nutmeg-huter  is  white,  crystalline,  very 
fusible,  tasteless,  and  inodorous.  It  boils  at  315*5°  without  much 
decomposition,  is  infiammable,  and  is  converted  by  nitric  acid,  with 
evolution  of  nitrous  gas,  into  a  still  crystalline  yellow  mass,  easily 
saponifiable  by  alkalis.  It  is  carbonised  by  oil  of  vitriol^  but  is  not 
altered  either  by  hydrochloric  acid  or  by  boiling  potash-ley.  It  dis- 
solves sparingly  in  cold,  abundantly  in  hot  alcohol,  separating  out  on 
cooling ;  easUy  in  cold  ether  and  in  fixed  oils  (Bollaert,  Chem.  Soc.  Qu. 
J.  18,  317). 

b.  Otoha-fai,  From  the  fruit  of  Myristica  Otoha.  —  Nearly  colour- 
less, butteiy,  smells  like  nutmegs  when  fresh,  disagreeably  when 
melted.  Melts  at  35°.  Contains  myristin  (p.  215),  olein,  and  otobite 
(Uricoechea,  Ann,  Pharm.  91,  369). 

The  Otobite  passes  into  the  soap,  and  into  the  precipitate  formed 
by  treating  the  soap  with  alcoholic  magnesia.  When  the  myristic  acid 
separated  from  this  precipitate,  is  dissolved  in  alcohol,  otobite  remains 
behind,  and  may  be  obtained  pure  and  crystallised  from  hot  alcohol 
or  ether.  —  Large  colourless  prisms,  having  a  glassy  lustre,  taste- 
less and  inodorous,  melting  at  133**,  and  solidifying  in  the  crystalline, 
or  if  more  strongly  heated,  in  the  amorphous  state.  It  is  not  volatile, 
but  creeps  up  the  sides  of  the  tube  when  heated.    Insoluble  in  water. 
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Contains,  on  the  average,  73*02  p.  c.  C,   6*40  H.,   and  20*58  O., 
agreeing  with  the  formula  C'*ff "0*  (Uricoechea). 

Ocuba-wax  from  Myristica  ocaha^  officinalis^  or  aebifera  is  yellowish- 
white,  melts  at  36*5 "",  dissolves  in  boiling  alcohol,  and  contains  74*00 
p.  c.  C,  11*35  H.,  and  14*65  0.  (Lewy,  N.  Ann.  Chim.  Phys.  13,  449), 

c.  Tallow  of  Myristica  sebifera.  Virola  tallow.  Obtained  by  boiling 
the  shelled  almonds.  Yellowish  cakes,  covered  with  a  thin,  pearly, 
whitish  crust,  black  in  the  interior,  and  marked  with  white,  from 
separation  of  white  groups  of  crystals.  Melts  partially  at  44'',  com- 
pletely at  50°.  Half  soluble  in  ammonia- water,  perfectly  in  alcohol 
and  ether.  It  is  but  partially  saponifiable,  leaving  white  flocks,  soft, 
tough,  and  less  fusible  than  the  tallow  itself  (Bonastre,  J.  Fharm.  19, 
190  ;  Ann.  Fharm.  7,  49). 

d.  Bkhvhyha  fat.     Becuiha-haUam.  —  From  the  fruit  of  Myristica 
officinalis  s.  Bicuhyha.    Resembles  nutmeg-butter,  but  has  a  sourish, 
sharp  taste.    By  agitation  with  12  times  its  weight  of  absolute  alcohol, 
it  is  resolved  into  45  p.  c.  of  yellowish  pulverulent  residue,  and  a  sola- 
tion  which,  when  evaporated,  deposits  a  pale  yellow  laminated  fat.    The 
portion  insoluble  in  cold  absolute  alcohol,  forms  when  recrystallised  from 
boiling  alcohol  of  75  p.  c. — which  leaves  behind  a  brown  tenacious 
mass — a  white  friable  tallow,  having  a  mild  taste  and  no  smell, 
saponifiable,   and  yielding,  by  decomposition  of  the  soap,  an  acid 
which  melts  at  40°  (Brandos,  Ann.  Pharm.  7,  52).    A  white-yellow 
bicuhyba  fat  melting  at  35°,  and  soluble  in  boiling  alcohol,  was  found 
to  contain  74*38  p.  c.  C,  11*12  H.,  and  14*50  0.  (Lewy,  N.  Ann.  Chim. 
Phys.  13,  450).  —  The  fruit  of  Myristica  off.  yields,  by  warm  pressing, 
a  yellow-brown  fat  which  solidifies  immediately,  and  a  larger  quantity 
of  it  on  subsequent  exhaustion  with  ether.  This  fat  melts  at  47*5'',  and 
solidifies  at  25* ;  sp.  gr.  =  0*9559  at  25°.  Oil  of  vitriol  colours  it  brown, 
and  dissolves  it  with  dark  red  colour;   sulphurous  acid  decolorises 
it  completely.    Hot  nitric  acid  renders  it  more  solid,  and  g^ves  it  a 
bright  orange-yellow  colour ;  mercurous  nitrate  causes  it  to  solidify  in 
the  form  of  hicuhyha-tldidin.    It  is  saponifiable,  and  yields  a  friable 
soap.    When  this  fat  is  washed  successively  with  water  and  with 
alcohol,  the  water  takes  up  a  brown  glutinous  extract,  and  the 
alcohol  dissolves  fat  and  resin  ;  the  thoroughly  washed  residue  yields, 
by  saponification  and  decomposition  of  the  soap,  volatile  acids  {one  of 
which  is  crystallisable),  and  non-volatile  fatty  acids,  which  may  be 
separated  by  cold  alcohol,  into  a  soluble  oily  portion  and  an  insoluble 
residue.    The  soluble  portion  melts  at  17*5®  to  a  brown  oil.    From  the 
insoluble  portion,  boiling  alcohol  extracts  bicuhyba-stearic  acid,  leaving 
a  brown  resin  undissolved.    Bicuhyha-stearic  octc?  separates  from  boiling 
alcohol  in  colourless  needles,  melting  at  55°,  solidifying  at  35°.    Oil 
of  vitriol  colours  it  red  brown,  itself  becoming  brown-red  in  half  an 
hour,  and  afterwards  crimson.     With  soda,  baryta,  magnesia,  and 
lead-oxide,  the  acid  forms  salts,  which  dissolve  in  ether  and  crystal- 
lise therefrom ;  the  cupric  salt  is  insoluble  in  water.     The  glyceride 
of  this  acid  may  be  extracted  by  boiling  alcohol  from  the  fruits  pre- 
viously exhausted  with  ether,  and  separates  from  the  cooled  solution 
in  white  flocks.     With  potash,  it  forms  a  red  soap,  from  which  a(ad8 
precipitate  white  bicuhyba-stearic  acid  (Peckolt,  N.  Br.  Arch.  107, 285, 
108,  14). 
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The  arillus  (mace)  of  Myristica  officinalis  contains  a  fat,  viscid,  gold- 
yellow  oil,  which  may  be  extracted  by  ether,  and  solidifies  at  +  15°  to 
a  white  mass  of  crystalline  stars.  Tastes  and  smells  like  olive-oil. 
Does  not  solidify  wiui  nitric  acid  (Peckolt). 

38.  Ox-  or  Beef 'fat,  —  Pale  yellow  or  white;  melts  at  47° 
(Arzbacher) ;  at  39^  and  solidifies  at  37°  (Chevreul).  Dissolves  in  40 
pts.  boiling  alcohol  of  sp.  gr.  0*821. — Contains  more  stearin  than  human 
fat,  more  palmitin  than  mutton  fat,  and  about  as  much  olein  as  the  latter 
(Heintz).  By  saponification  it  yields  a  small  quantity  of  volatile  acid 
(Chevreul),  and  besides  oleic  acid,  a  liquid  acid  of  lower  atomic  weight, 
whose  baryta-salt  dissolves  more  readily  in  ether,  and  when  not  per- 
fectly pure,  contains  46-62  p.  c.  C,  6*44  H.,  14-56  C,  and  33-38  BaO. 
(Heintz,  Fogg,  89,  582).  —  Beef-marrow  is  bluish- white,  melts  at  45° 
(Berzelius\  at  45-5°  (Eylerts),  and  solidifies  on  cooling  (at  35°,  accord- 
ing to  Eylerts)  to  a  granular  mass.  It  dissolves  partially  in  boiling 
alcohol,  the  solution  depositing  white  flocks  on  cooling ;  in  ether  also 
it  dissolves  with  difficultv  (Berzelius,  N.  Oehl.  2,  292).  Contains  the 
glycerides  of  palmitic,  oleic,  and  medullic  acids,  the  last  (^C^H^*)  to 
the  amount  of  10  p.  c.  It  does  not  contain  stearic  acid  (Eylerts, 
Pharm.  Viertelj.  9,  330;  N.  Br.  Arch.  104,  129). —The  oil  caUed 
Neafa  foot  oil  (Klauenfett),  which  runs  at  a  gentle  heat  from  the  fresh 
feet  of  oxen  (or  of  sheep)  is  pale  yellow,  destitute  of  taste  and  odour, 
and  deposits  a  small  quantity  of  tallow  at  low  temperatures.  It 
thickens  but  slowly,  and  does  not  turn  rancid.  With  alcoholic 
ammonia  it  forms  an  amide,  melting  at  85°  (Carlet\  It  is  decolorised 
by  chlorine,  whereas  other  animal  oils  are  blackened  thereby  (Chateau). 

See  also  Chateau  on  the  adulterationB  of  beef-suet  (MiUh.  Soe,  BuU.  82,  366),  beef- 
marrow  (32.  405),  and  neat's  foot-oU  (32,  268),  and  the  mode  of  distinguishing 
them. 

39.  Palm-oil  or  Palm-butter  (Handbuch  viii.  Phftoehem.  83).  —  Fresh 
palm-oil  is  reddish-yellow,  of  buttery  consistence,  has  an  aromatic 
odour,  melts  at  27°,  and  is  then  resolved,  to  the  amount  of  about  one- 
half,  into  acids  and  glycerin.  The  older  the  oil  the  higher  the 
melting  point,  and  the  greater  the  proportion  of  free  acids,  so  that  in 
oil  melting  at  31%  the  free  acids  amount  to  one-half ,  and  in  oil  melting 
at  36°,  to  four-fifths  of  the  whole  (Pelouze  &  Boudet).  Melts  at  37° 
(Stenhouse).  The  melting  point  varies  between  24*8°  and  35*1° ;  the 
upper  layers  of  old  oil,  which  have  been  exposed  to  the  air,  melt 
at  42-2°,  the  lower  at  36*5°  (Pohl,  Wien.  Akad.  Ber.  12,  480 ;  Lieb. 
Kopp*s  Jahreder.  1854,  462).  Palm-oil  is  perfectly  bleached  by  ex- 
posure to  the  sun  for  a  few  days  (Orassmann,  Bepert^  32,  55).  By 
steam  heated  to  160°,  it  is  bleached  in  two  hours,  and  decomposed, 
with  separation  of  fatty  acids  melting  at  54°  (Scharling,  J.  pr.  Chem. 

50,  376).  — On  the  bleaching  of  palm-oil,  see  also  Stenhouse  {Ann.  Pharm,  36,  50), 
Payen  {N.  Ann,  Chim.  Fhys.  2,  53),  Michaelis  (Pogg.  27,  632).     It  givCS  oS  acid 

vapours  when  heated  to  140°  and  above,  and  is  bleached  by  heating  it 
to  246®  (even  without  access  of  light  and  air),  and  then  pouring  it 
into  water.  At  300°  it  boils,  giving  off  Ihe  odour  of  acrolein,  and 
yielding  a  distillate  of  fatty  acids  (Pohl).  It  dissolves  in  oil  of  vitriol, 
and  deposits  palmitic  acid  on  standing  (Fr^my).  It  dissolves  slowly 
and  incompletely  in  cold  alcohol,  but  mixes  in  all  proportions  with 
ether.  Dissolves  in  oil  of  turpentine  and  oil  of  almonds,  with  separa- 
tion of  flocculent  matters  (Guibourt,  J.   Chim,  med.  1,  177 ;  Henry, 
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J,  Pharm,  51,  241).  —  Contains  olein,  terpalmitin  (margarin,  according 
to  Pelouze  &  Boudet),  together  >vith  free  oleic  acid,  palmitic  acid,  and 
glycerin,  also  a  peculiar  ferment,  which  induces  the  decomposition  of 

the  glycerides  (Pelouze  &  Boudet).  See  Palmitic  add  (p.  352),  Terpal:ni(r» 
(p.  33),  and  Palmitonic  acid  (p.  866). 

40.  Para  or  Brazil-nut  oil.  —  From  the  nuts  of  BertholeHia  exceUa 
(JHandbuch  ym,  Phytoehem.  31),  which  yield  50  per  cent,  of  oils.  Palo 
yellow,  inodorous,  solidifying  completely  to  a  tallowy  mass  at  0^ 
(Caldwell) ;  remains  semi-solid  at  10°  (Bureau).  Does  not  dry  up.  It 
is  solidified  by  nitric  acid ;  dissolves  slightly  in  cold,  easily  in  lK)iIing 
alcohol,  and  in  all  proportions  in  ether  (Dureau,  N.  J.  Pharm,  6, 132). 
Contains  stearin,  palmitin,  and  olein  (Caldwell,  Ann.  Pharm,  98,  120). 

41.  Pheasant's  fat,  — Yellow,  inodorous,  greasy  at  common  tem- 
peratures, but  acauircs  the  hardness  of  beef -suet  at  9**.  Perfectly 
fluid  at  43°.    Yields  a  hard,  white,  scentless  soap  (Joss). 

42.  Pichunm-faU  —  From  Fabce pichurim  majores.  The  fat  extracted 
by  cold  alcohol  is  dark  brown,  buttery,  non-crystalline ;  has  the  odour 
of  the  beans,  and  an  acid  reaction.  It  yields  acrolein  by  distillation. 
When  boiled  with  water,  it  gives  off  a  volatile  oil,  and  pichurim 
camphor  (xv.  50) ;  the  residue  is  saponifiablc,  and  appears  to  contain 
laurostearin.  From  the  beans  previously  exhausted  with  cold  alcohol, 
laurostearin  (xv.  50)  may  be  extracted  by  the  use  of  boiling  alcohol, 
followed  by  hot-pressing  (Sthamer,  Ann  Pharm.  53,  390).  —  On  the 
volatile  oil  of  pichurim-beans,  see  A.  Miiller  {J.pr.  Chem.  58,  463). 

43.  Fat  ofPistacia  Leniiscw  (Mandhuch  viii.  Ph^oehem.  18).  —  Obtained 
by  comminuting  and  boiling  the  berries.  Dark  green ;  melts  between 
32°  and  34  ^^ ;  may  be  separated  by  partial  solidification  and  decanta- 
tion  of  the  fluid  portion,  into  a  white  crystalline  fat  melting  at  34** 
or  35"",  and  a  dark  green  fat  which  remains  liquid  at  0"^  (Leprieur, 
JV.  J.  Pharm.  37,  251 ;  Kopp*8  Jahresber.  1860,  323). 

44.  Fats  of  Plant-lice.  —  From  Aphis  rosce  or  A .  Sambuci.  —  Extracted 
by  boiling  alcohol  and  purified  by  recrystallisation,  whereupon  it  sepa- 
rates as  a  gelatinous  mass,  having  a  silky  lustre.  —  Melts  between  27° 
and  30°  to  a  yellowish  brown  mass,  solidifying  but  slowly.  Tasteless, 
inodorous,  neutral  Yo^tilises  iu  a  glass  tube,  giving  off  vapours 
which  redden  litmus,  and  leaving  only  a  trace  of  charcoal.  —  With 
hot  concentrated  nitric  acid,  it  forms  a  paste,  then  melts,  gives  off 
nitrous  gas,  and  is  converted  into  a  white  substance,  similar  to  that 
which  may  be  obtained  by  the  action  of  sulphuric  acid,  and  partially 
soluble  in  cold  potash-ley.  —  It  dissolves  in  cold  oil  of  vitriol,  forming 
a  solution,  which  is  colourless  at  first,  but  becomes  rose-coloiu*ed  in  12 
or  16  hours,  darker  red  in  24  hours,  and  deposits  a  jelly ;  water 
destroys  the  colour,  and  precipitates  a  white  mass,  which  reddens 
litmus,  is  less  fusible  than  the  original  fat,  and  crystallises  in  needles 
on  cooling.  The  acid  filtered  from  this  deposit  contains  organic  matter 
in  solution.  —  The  fat  is  soluble  in  alcohol,  more  freely  in  ether,  and 
crystallises  from  the  former  in  needles,  from  the  latter  in  granules 
(Barruel,  J.  Chim.  med.  7,  486). 

45.  Potato-fat.  —  Fresh  potatoes  contain  on  the  average  0*73  p.  c. 
fat  extractable  by  ethers,  about  half  that  quantity,  but  of  different  con- 
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stitution,  existing  in  the  peel.  —  The  juice  of  braised  potatoes,  from 
which  the  starch  has  settled  down,  is  heated  to  boiling,  wliereiipon 
albumin  and  fat  separate  out,  and  the  latter  is  extracted  by  ether. 
Peeled  potatoes  thus  treated,  yield  a  comparatively  light-coloured 
solid-fat ;  unpeeled  potatoes  a  dark  Hquid  fat.  By  evaporating  the 
ethereal  solution,  there  are  obtained  from  peeled  potatoes :  a.  White, 
slender,  stellate  needles,  which  turn  brown  at  270°,  without  melting, 
are  not  saponifiable,  resemble  suberin,  and  contain,  on  the  average, 
71*34  p.  c.  C,  10*8  H.,  and  15-58  0.  These,  according  to  Eichhom, 
may  be  represented  by  the  formula  C'H^O'. 

b.  The  mother-liquor  leaves  when  evaporated  a  yellow  buttery  fat, 
consisting  of  a  mixture  of  fatty  acids,  free  from  glycerides,  and  easily 
soluble  in  aqueous  carbonate  of  soda.  This  fat  melts  at  42-5°, 
contains  between  70-5  and  75*8  p.  c.  C,  10*7  and  11'7  11.,  and  alters 
quickly  in  contact  with  the  air.  By  saponification,  decomposition  with 
hydrochloric  acid,  and  solution  in  aqueous  alcohol,  it  yields  crystals  of 
fatty  acids,  melting  at  52°.  On  dissolving  these  id  alcohol,  and  mix- 
ing the  solution  with  a  small  quantity  of  neutral  acetate  of  lead,  thin 
laminsB  crystallise  on  cooling,  from  which  an  acid  melting  at  50°  may 
be  separated.  The  mother-liquor  mixed  with  a  large  quantity  of 
neutral  acetate  of  lead,  yields  the  lead-salt^  of  an  acid  melting  at  58°; 
but  the  quantity  obtained  was  too  small  for  farther  investigation. 
The  acid  melting  at  50°,  Eichhorn's  SolaTwstearic  acid^  is  difficult  to 
crystallise  ;  its  silver-salt  contains  51-05  p.  c,  C,  886  H.,  6*98  0.,  and 
33-11  AgO.,  agreeing  approximately  with  the  fonnula  C*H*AgO*. 
This,  or  a  similarly  constituted  acid  (73-79  p.  c.  C,  12*52  H.,  and 
74-63  0.,  13*09  H.)  is  likewise  obtained  by  the  distillation  of  potato- 
fat.    It  is,  according  to  Heintz,  a  mixture  of  palmitic  and  myristic  acids. 

c.  Unpeeled  potatoes,  cut  in  slices,  dried  at  100°,  pulverised  and 
exhausted  with  alcohol,  yield,  after  evaporation  of  the  alcohol,  an 
extract,  from  which  ether  dissolves  a  brown  syrupy  fat.  On  dissolving 
this  in  potash-ley,  separating  it  out  again  with  acid,  and  mixing  it  in 
alcoholic  solution  with  ammonia  and  chloride  of  barium,  baryta-salts  of 
the  above-mentioned  solid  fatty  acids  are  precipitated,  while  Eichhom's 
JSolanoUic  acid  remains  dissolved,  and  may  be  obtained  by  evaporation 
as  a  viscid  baryta-salt,  from  which,  alcohoUc  hydrochloric  acid  separates 
the  acid,  still  coloured  brown.  This  solanoleic  acid  is  not  converted  into 
elai'dic  acid  by  nitrous  acid,  and  is  but  partially,  or  not  at  all,  preci- 
pitated from  its  alcoholic  solution  by  alcoholic  neutral  acetate  of  lead. 
It  occurs  also,  though  in  smaller  quantity,  in  the  fat  of  peeled  potatoes 
(Eichhorn,  Fogg.  87,  227). 

Sheep-fat  see  Mutton-fat  (p.  394). 

46.  Fat  or  wax  of  Shellac. — Obtained  from  true  and  false  shellac 
by  solution  in  boiling  alcohol  and  cooling.  —  White,  dries  slowly ; 
friable ;  melts  at  60°.  When  heated,  it  chars  and  emits  a  disagreeable 
odour,  like  that  of  a  recently  extinguished  tallow  candle.  Makes 
grease- spots  on  paper.  It  is  not  coloured  by  cold  oil  of  vitriol,  the 
acid  acquiring  a  reddish  colour  only  after  18  hours.  With  boiling 
potash-ley,  it  forms  a  soap,  which  is  insoluble  in  the  caustic  solution, 
is  resolved  into  a  frothy  liquid  by  immersion  in  warm  water,  and  is 
reprecipitated  by  alcohol.  The  precipitate  formed  by  alcohol  dissolves 
partially  in  water,  and  the  solution  is  rendered  turbid  by  acids.  —  The 
fat  is  slightly  soluble  in  cold  ether,  rock-oil,  oil  of  turpentine,  and  oil 
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of  almonds,  the  latter  Bolution  solidifying  to  an  unctuous  mass  on 
cooling  (Nees  v.  Esenbeck  &  Marquart,  Ann,  Pharm.  13,  288.) 

Spermaeeti^  see  page  847. 

47.  Tttrt/^-yctf.— Contains  the  glycerides  of  oleic  and  margaric 
acids,  with  only  a  small  quantity  of  volatile  acids  (Ch.  Link,  LkK 
Kopp'a  Jahreah.  1850,  408). 

48.  Tallow  of  Valeria  tndica.  —  Obtained  by  boiling  the  fruit  with 
water.  It  is  white  or  yellow,  greasy  and  waxy  to  the  touch ;  spherico- 
radiate  on  the  fractured  surface;  tasteless;  has  a  faint  agreeable 
odour;  sp.  gr.  0*926  at  IS"*,  0*8965  at  36"4°,  at  which  temperature  it 
melts.  By  pressure  between  bibulous  paper,  it  yields  a  very  small 
quantity  of  oil.  It  is  coloured  dirty  gi*een  by  chlorine  g^as,  and  sapo- 
nified by  alkalis.  From  the  pulverised  tallow,  cold  alcohol  of  sp.  gr. 
0*82  extracts  2  p.  c.  of  fixed  oil,  together  with  colouring  and  odori- 
ferous matter ;  boiling  alcohol  likewise  extracts  a  small  quantity  of 
tallow,  which  melts  at  37^,  and  crystallises  on  cooling  (BabingtOD, 
Quart.  J.  of  Sc.  19,  177). 

49.  Fats  of  JFboZ.  — From  greasy  wool,  previouslv  drenched  with 
water,  alcohol  extracts  a  solid  ana  a  liquid  fat,  called  respectively 
Stearerin  and  Elaierin;  the  quantity  amounts  to  20*8  p.  c-  of  the 
washed  and  dried  wool ;  but  wool  washed  on  the  large  scale,  with 
addition  of  alkaline  liquids,  yields  a  much  smaller  quantity.  These 
two  fats  may  be  separated  by  their  different  degrees  of  solubility  in 
alcohol. — A.  Stearerin  melts  at  60®,  is  neutral,  apparently  free  from 
nitrogen  and  sulphur.  It  does  not  form  an  emulsion  when  boiled  with 
water ;  but  by  boiling  it  with  2  pts.  hydrate  of  potash  and  with  water, 
an  emulsion  is  formed  without  saponification  of  the  fat.  It  dissolves 
in  1000  pts.  alcohol  of  sp.  gr.  0*805  at  15°.— B.  Elaierin:  Melts  at 
15°.  Neutral.  Forms  an  emulsion  when  boiled  with  water,  and  is 
saponified  by  hydrate  of  potash.  Dissolves  in  143  pts.  alcohol  of  sp. 
0*805  at  15°.  — When  the  two  fats  are  heated  with  water  and  hydrate 
of  potash  for  125  hours  in  contact  with  the  air,  no  solution  is  obtained, 
but  the  fats  appear  to  be  completely  altered.  On  mixing  the  alkaline 
liquid  with  phosphoric  acid,  and  separating  the  acid  solution  from  the 
precipitated  fat,  the  latter  is  found  to  consist  of  one  or  two  neutral 
substances,  and  two  acids  of  different  melting  point,  the  alkaline  salts 
of  which  resemble  resin-soaps.  The  acid  solution  yields  by  distillation, 
a  volatile  acid,  having  the  odour  of  delphinic  (valerianic)  acid  (Che vreul. 
Rev.  scierU.  1,  368.  —  Compt.  rend.  14,  783 ;  /.  pr.  Chem.  27,  57). 


Oxygen-nucleus  C^H^O*. 

Jalapinolic  Acid. 

C32I£8D06    ^     C«H*>0*,0*. 

W.  Mayer.     Ann,  Phaiin,  95,  149. 

Keller.      Ann.  Phann.  104,  63 ;  further  with   corrected  data,  109 

209. 
Spirqatis.     Ann.  Pharm.  116,  304. 

Seammonolic  acid. 
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Formation.  1.  By  treating  jalapinol  witli  caustic  alkalis,  or  with 
baryta  (Mayer).— 2.  By  the  action  of  melting  hydrate  of  potash  on 
jalapin,  or  jalapic  acid  (Mayer).  Jala  pin  and  jalapic  acid  prepared 
from  scammony,  are  resolved  by  mineral  acids  into  jalapinolic  acid  and 
sugar  (Spirgatis).     Comp.  KeUer^e  etatementa  (p.  408). 

Prq>aration.  1.  Jalapin  is  added  gradually  and  by  small  portions 
to  hydrate  of  soda  melted  with  \  water  (the  mass  then  frothing  up 
violently,  giving  off  hydrogen,  and  turning  brown);  the  mixture  is 
heated  and  stirred  as  long  as  hydrogen  continues  to  escape;  the 
crumbling  light-yellow  mass  is  dissolved  in  water  after  cooling ;  and 
the  greater  part  of  the  alkali  is  neutralised  with  acid.  The  jalapinolate 
of  soda,  which  separates  after  some  hours,  is  collected,  washed,  and 
decomposed  by  fusion  with  hot  acidulated  water ;  the  separated  acid 
is  again  repeatedly  melted  with  pure  water,  then  dissolved  in  alcohol 
and  treated  with  animal  charcoal ;  the  somewhat  concentrated  filtrate 
is  mixed  with  a  large  quantity  of  warm  water ;  and  the  solid  acid 
which  separates  on  cooling  is  collected  (Mayer).  From  the  mother-liquor 
filtered  from  the  jalapmolat<e  of  soda,  excess  of  acid  still  separates  a  small  quantity 
of  impure  jalapinolic  acid  (Mayer) 2.   The  hot  aqueouS  solution  of  jalapic 

acid  (from  scammony)  is  digested  in  the  water-bath  for  a  fortnight 
with  dilute  sulphuric  acid ;  and  the  tallowy  mass  which  separates  on 
cooling,  is  freed  from  sulphuric  acid  by  washing  with  hot  water,  and 
crystallised  from  ether,  with  help  of  animal  charcoal  (Spirgatis). — 
3.  Jalapin  froTn  scammony  is  added  to  boiling  baryta-water ;  the  liquid 
is  heated  till  the  whole  is  dissolved,  and  a  sample  of  the  filtrate  is  not 
rendered  turbid,  either  by  water  or  by  hydrochloric  acid ;  and  the  solu- 
tion, after  filtration,  is  mixed  with  one-third  of  its  volume  of  fuming 
hydrochloric  acid.  The  liquid  becomes  turbid  in  about  20  hours,  and 
solidifies  in  the  course  of  10  days  to  a  thick  pulp,  which  is  collected, 
washed  with  cold  water,  re-melted  with  hot  water,  and  recrystalhsed 
4  or  5  times  from  aqueous  alcohol. 

Properties,  White  tufts  of  needles,  appearing  under  a  magnifying 
power  of  300,  as  thin  4-sided  prisms.  Melts  at  64**  or  64-5°  (60"*  to 
61%  according  to  Keller),  and  solidifies  at  61-5°  or  62°  (Mever),  at  50° 
(Spirgatis),  to  a  white,  radio-crystaUine,  hard  and  brittle  mass. — 
Makes  grease-spots  on  paper.  Lighter  than  water ;  inodorous ;  has 
an  irritating  taste  and  acid  reaction  (Mayer,  Spirgatis). 


atlQO*. 

32  C    192     

30  H   30    

6  0    48    

...     71-11     ... 
...     11-11     ... 
.»•     17-78    ... 

Mayer. 
mean. 

71-01     .. 

11-46    .. 

17-54    .. 

Spirgatis. 
mean, 

7108    .... 

11-56     .... 

17-37    .... 

Keller. 
mea/n. 

....    70-16 
....     11-66 
....     18-29 

C^'«0« 270     

...  10000    ... 

100-00    .. 

100-00    .... 

....  10000 

KeUer  gave  other  formula,  finally  C»H"C)«  or  OWH»0». 

Decompositions,  Jalapinolic  acid  heated  above  its  melting  point,  de- 
composes with  intumescence,  emitting  a  pungent  odour  which  attacks 
the  eyes  and  throat.  —  Nitric  acid  oxidises  it  to  ipomseic  acid  (xiv.  493) 
and  oxalic  acid  (Mayer,  Spirgatis). 
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Camhinations,    Insoluhle  in  water. — ^Unites  with  hoses,  forming*  the 
jalapinolates. 

Jalapmolaie  of  Ammonia. — By  dissolving  jalapinol  or  jalapinolic 
acid  in  aqueous  ammonia,  an  opalescent  liquid  is  obtained,  which  g-ives 
off  ammonia  when  evaporated,  solidities  to  a  crystalline  mass  when 
concentrated  to  a  certain  point,  but  if  completely  evaporated,  leaves  an 
amorphous  neutral  jelly  soluble  in  water. — The  crystals  are  grouped 
like  cauliflower-heads,  and  when  strongly  magnified,  appear  as  long 
colourless  needles.  After  drying  over  lumps  of  potash-hydrate,  thcv 
contain  4*25  p.  c.  NH^O,  and  are  therefore  C»H«*0»,Nn*jD  +  C»H»<> 
(calc.  4-66  p.  c.  NH*0)  (Mayer). 

Jalapinolate  of  Potash, — Dilute  boiling  potash-ley  quickly  dissolves 
jalapiuol,  and  the  solution  solidifies  on  cooling  to  a  crystalline  pulp, 
which  is  to  be  washed,  and  then  recrystalb'sed  from  water  or  alcohol. 
Slender,  white,  silky  needles,  melting  without  decomposition  when 
heated.  Neutral. — It  forms  an  opalescent  solution  with  water,  even 
when  free  alkali  is  present.     Soluble  in  alcohol  (Mayer). 

Jalapinolate  of  Soda, — Slender  dazzling-white  tufts  of  needles 
which  form  a  turbid  solution  with  a  small  quantity  of  hot  water,  a 
clear  neutral  solution  with  a  larger  quantity,  and  are  likewise  soluble 
in  alcohol.  Contains  10"08  p.  c.  soda.  (C^H-^NaO*  ==  10-62  p.  c.  y&O) 
(Spirgatis). 

Jalapinolate  of  Baryta, — Obtained  by  precipitating  jalapinolate  oi 
ammonia  with  chloride  of  barium,  or  by  boiling  jalapinol  or  alcohoUc 
jalapinolic  acid  with  baryta,  the  salt  then  crytallising  out  on  cooling. — 
Microscopic,  thin,  white,  lustreless  needles,  melthig  to  a  colourless 
liquid  when  heated.  Nearly  insoluble  in  cold,  sparingly  soluble  in 
boiling  water,  more  easily  in  boiling  aqueous  alcohol  (Mayer, 
Spirgatis). 

at  120». 

82  C 1920  56-88  ... 

29  H 290  8  59  ... 

6  0 40-0  11-87  ... 

BaO 76-5  2266  .. 

C>2H»Ba08  337-5     10000     ....  10000     ...  10000 

Jalapinolate  of  ammonia  precipitates  aqueous  chloride  of  calcium. 

Jalapinolate  of  Lead, — Obtained  by  precipitating  alcoholic  jalaphiolic 
acid  mixed  with  a  little  ammonia,  with  neutral  acetate  of  lead,  and 
washing  the  white  amorphous  precipitate  with  dilute  alcohol  and 
water.  Sinters  together  to  an  opaque  mass  at  120°.  Sparingly 
soluble  in  water  and  alcohol. 

Mayer.        Spirgatis. 
mean, 

Ca2H2905  261     69-97 

PbO    112    30-03     ....     29-81     ....     29-89 

C^»H2«PbO« 373    10000 

Jalapinolate  of  ammonia  precipitates  iron-salts. 


Mayer. 

Spirgatis 

m^an. 

mean. 

56-50 

....     56-71 

8-92 

....       900 

1218 

....     11-74 

22-40 

....     22-55 

JALAPINOLATE  OF  ETHYL.  408 

Jalapinolate  of  Copper,  a  Basic. — When  a  slightly  alkaline  aqueous 
solution  of  the  ammonia-salt  is  precipitated  with  cupric  acetate,  and 
the  precipitate  is  washed  and  dried  at  100°,  a  dark  blue-green,  amor- 
phous, very  loose  mass  is  obtained,  which  melts,  without  loss  of  water, 
to  a  dark  green  liquid,  and  solidifies  to  a  translucent  brittle  mass. 
— Insoluble  in  water,  nearly  insoluble  in  alcohol.  Contains  at  100°, 
18-75  p.  c.  cupric  oxide,  and  is  therefore  2C»H*»CuO»  +  CuO,HO  (calc. 
18-24  p.  c.  CuO)  (Mayer). 

b.  Neutral. — A  hot  aqueous  solution  of  jalapinolate  of  soda  forms  a 
green-blue  precipitate  with  hot  aqueous  cupric  sulphate. — Light  blue- 
green  amorphous  powder,  which  melts  to  a  dark  green  liquid  when 
heated  (Spirgatis). 


at  100*. 

261     

40    

...     86-72 
...     13-28 

Spirgatis. 
m^an. 

C»EP'0* 

CuO 

....     13-24 

C33H»CuO«   .... 

301     

...  10000 

• 

Jalapinolate  of  Silver. — The  alcohoUc  solution  of  the  acid  neutralised 
with  ammonia  is  precipitated  by  a  warm  solution  of  nitrate  of  silver. 
— Flakes  having  a  scarcely  perceptible  crystalline  character  (Keller). 

Keller. 
mean. 

32  C 192    50-93    49-32 

29  H 29    7-69    804 

6  0 48    12-73     13-16 

Ag    108     28-65     29-48 


0»H»AgO«   377     10000     100-00 

Jalapinolic  acid  is  soluble  in  alcohol  and  in  ether. 


Jalapinolate  of  Ethyl. 

Q^WKy^  =  OH»0,C»»fl*0*. 
Spirgatis.     Ann.  Pharm.  116,  313. 

Scammonolate  ofMhyl.    Jalapinolic  or  Scammonolie  ether. 

When  hydrochloric  acid  gas  is  passed  into  a  solution  of  jalapinolic 
acid  m  absolute  alcohol,  and  the  resulting  hquid  is  mixed  with  water, 
a  yellow  oil  separates,  which  must  be  washed,  after  solidification,  with 
cold  alcohol,  dissolved  m  boihng  alcohol,  mixed  with  carbonate  of  soda, 
and  after  it  has  separated  out  on  cooling,  repeatedly  precipitated  from 
the  alcoholic  solution  by  water.  It  may  also  be  obtained  from  scam- 
mony  resin,  by  passing  hydrochloric  acid  gas  into  the  alcoholic  solu- 
tion (Spirgatis). 


2d  2 
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Spirgatis. 
mean. 

36  C 216    72-48    72-39 

84  H 84    11-41    11-66 

6  0 48    16-11     16-96 

C»H»0»,C*H»0   298    100-00    10000 


Jalapinol. 

C»H«0^  =  C«H«0»,HO? 
W.  Mater.    Ann.  Pharm,  95,  145. 

Formation.  Jalapin  and  jalapic  acid  are  resolved  by  contact  with 
mineral  acids,  slowly  at  ordinary,  more  quickly  at  elevated  tempera- 
tures, into  jalapinol  and  sugar.  Jalapinol  and  sugar  were  also  produced,  in 
one  instance,  when  aqueous  jalapic  acid  was  left  for  24  hours  in  contact  with  emalaon 
of  almonds  at  86'*  to  88**,  whereas  in  a  second  experiment  pure  emulsin  did  not  eileer 
the  decomposition,  perhaps  hecause  the  solution  was  too  strongly  heated. 

Preparation.  From  Jalapic  acid.  —  A  moderately  concentrated 
aqueous  solution  of  jalapic  acid  is  mixed  with  half  its  bulk  of  faming* 
hydrochloric  acid,  and  left  to  itself  for  6  or  8  days,  or  till  the  clear  mix- 
ture has  solidified  to  a  thick  crystalline  pulp ;  and  the  product,  after 
being  washed  on  a  filter  with  cold  water,  is  repeatedly  melted  under 
wai-m  water,  and  purified  by  recrystallisation  from  alcohol,  with  help 
of  animal  charcoal. 

Properties.  Wliite,  cauliflower-like  crystals,  which  melt  at  62**  or 
62*5",  and  solidify  at  59*5 "^  to  a  hard,  brittle,  ciystalline  mass.  Makes 
grease-spots  on  paper.  Inodorous ;  has  an  irritating  taste,  and  weak 
acid  reaction. 

Mayer. 
In  vacuo  or  at  100*.  fnean. 

32  C 192    68-82    68*65 

31  H 81     11-11    11-33 

7  O 66    2007    2002 


0»HnO7  279    100-00    10000 

In  contact  with  caustic  alkalis,  aqueous  ammonia,  or  baryta^  it  is 
converted,  with  elimination  of  water,  into  a  salt  of  jalapinolic  add : 

C»Hn07  +  BaO,HO  -  0»BP9BaO«  +  8H0. 
Jalapinol  is  soluble  in  alcohol  and  in  ether. 
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Glucosides  ofJaUtpinolic  Acid. 

Jalapin. 

C«H«0»  =  C»H'«0»,3C»ir«0". 

J.  Johnston.     Phil  Trans.   1840,  342 ;  London  Edmb.  Phil  Mag,  17, 

183. 
A.  Kayser.     Ann,  Fharm.  51, 101. 
W.  Mayer.    Ann.  Pharm.  95,  129 ;  ^h^iw  J,pr,  Chem.  67;  267;  Pharm. 

Centr.  1855,  797;   N.  Ann.    Chim.    Phys.  45,  494.  —  Preliminary 

notice :  Ann.  Pharm.  92, 115. 

For  jalapin  from  scammony-resin: 
Johnston.     Phil.  Trans.  1840,  340. 
Fr.  Keller.    Ann.  Phurm.  104,  63;  further,  with  altered  data:  Ann. 

Pharm.  109,  209. 
Spirgatis.      Miirich.  Akad.  Bull.  13,   106 ;  abstr.  Instit.  1858,  289 ; 

Kopp*s  Jahresber.  1858,  450;  N.  Bepert.  3,  23,  and  (in  detail)  7,  1. 

—  In  full:  Ann.  Pharm.  116,  289  ;  thence  in  abstract,  Chem.  Centr. 

1861,  116;  Kopp's  Jahresber.  1860,  490. 

Kayser's    Pararhodeoretin, — Occurs     in   the    root-stock    of    Ipomosa 

orizabensis  {Handhuch,  yiii.  Phytochem,  60),  the  jalap-stalks  of  commerce, 

and  forms  the  principal  portion  (soluble  in  ether)  of  the  jalap-resin 

prepared  therefrom.  —  On  the  resin  of  tuberose  jalap-root,  see  page  154 ;  also  on 
Buchner  &  Hcrberger's  jalapin.  — On  the  jalapin  oi  Hume  {Mag.  Phctrm.  7,  195), 
and  of  Mejlink  {Bepert.  32, 443),  see  the  places  just  cited,  and  Dulk  (against  Hume), 
Berl.  Jahrh.  27,  1,  41. 

The  resin  of  jalap-stalks  has  been  examined  also  by  Hanle  (Rq>ert, 
48,  365),  and  Planche  {J.  Pharm.  24,  169).  According  to  Weppen 
{N.  Br.  Arch.  87,  153),  the  resin  of  Convolvulus  arvensis  is  perhaps  iden- 
tical with  jalapin,  inasmuch  as  it  assumes  a  fine  purple-red  colour  with 
sulphuric  acid,  and  is  soluble  in  ether  (contrary  to  the  statement  of 
Planche,  /.  Pharm.  13,  165,  who  found  it  insoluble  in  ether).  —  The 
same  resin  has  been  examined  by  Chevallier  (J.  Pharm.  9,  306).  — - 
The  resin  of  Convolvulus  Soldanella  appears,  according  to  Planche 
{J.  Pharm.  13,  165),  to  be  freely  soluble  in  ether  and  alcohol,  as  also 
the  portion  of  the  tuberose  jalap-roots  which  is  soluble  in  ether, 
described  at  p.  159  ;  both  these  resins  are  therefore,  perhaps,  jalapin. 

Commercial  scammony  resin,  from  Convolvulus  Scammonia  {Handhuch. 
viii.  Phytochem.  60),  was  described  some  years  ago,  by  Bouillon- 
Lagrange  &  Vogel;  also  by  Planche  {J.  Pharm.  13,  165;  18,  183), 
CI.  Marquart  {N.  Br.  Arch.  7,  248;  10,  139)  described  the  resin 
obtained  from  the  root,  and  believed  he  had  separated  from  it  a 
vegetable  base  {ConvolvuUne). — Johnston  recognised  the  similarity 
between  scammony-resin  and  the  resin  of  jalap-stalks;  Spirgatis 
showed  that  scammonin^  the  chief  constituent  of  the  former,  is  either 
identical  with  jalapin,  or  differs  from  it  only  in  so  far  that,  when  decom- 
posed by  acids,  it  at  once  yields  scammonolic  (jalapinolic)  acid,  whereas 
jalapin,  according  to  Meyer,  when  treated  in  a  similar  manner,  yields 

at  first  jalapinol  (comp.  xv.  845).    These  statements  are,  perhaps,  better  founded 
than  the  oontrary  statements  of  Keller  &  Kosmann  (pp.  407,  408). 

According  to  Planche,  the  resin  of   Convolvulus  sepiumy  and  ac 
cording  to  Boutron-Charlard,  that  of  Conv.  Turpethum  (J,  Pharm^  8, 
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131),  are  not  soluble  ia  ether,  and  may  thus  be  distinguished  from 
jalapin. 

In  what  follows,  the  Btatcmenta  of  Kayser  and  Mayer  relate  to  jalapin  frona  jal-j^  - 
Btalks,  those  of  Keller  &  Spirgatis,  to  that  from  Bcammony. 

Preparation,     A.  From  commercial  Resina  Jalappae  ex  sHpitibus,      To 
a  solution  of  the  resin  in  a  large  quantity  of  alcohol,  water  is  ad^L^d 
until  it  becomes  slightly  turbid ;  the  whole  is  repeatedly  boiled   v.itti 
animal  charcoal ;  and  the  still  coloured  filtrate  is  preci])itatedby  neiiii  J 
acetate  of  lead  and  a  little  ammonia,  which  produces  a  slight  greeuiMj 
brown  precipitate.    The  liquid  is  filtered,  and  the  filtrate  freed  from  lead 
by  passing  hydrosulphuric  acid  through  it,  then  heating  and  filtering ; 
the  alcohol  is  again  distilled  off ;  and  the  resuious  residue  is  repeatedly 
kneaded  in  boiling  water,  then  dissolved  in  ether,  from  which  it  maybe  re- 
covered by  evaporation  (Mayer).    Or  the  alcoholic  resin,  after  treatment 
with  animal  charcoal,  is  boiled  for  a  long  time  with  freshly  precipitated 
hydrated  oxide  of  lead  i  the  lead  is  separated  from  the   filtrate   by 
hydrosulphuric  acid ;  and  the  resin  is  three  times  separated  by  water 
from  the  alcohoHc  solution,  then  well  boiled  in  water,  and  dissolved  in 
ether  (Mayer).     Kayser  exhausts  the  root  with  alcohol ;  evaporates  tbe 
tincture ;  washes  the  resinous  residue  with  hot  water ;  dissolves  it 
in  alcohol,  and  treats  the  solution  with  animal  charcoal ;  distils  off  the 
alcohol ;   boils   the  residue   again  with  water  ;   and  dries  it  over  a 
water-bath. — Johnston  examined  a  resin  obtained  either  by  dis- 
solving the  commercial  resin  in  ether  and  evaporating  the  solution ;  or 
by  exhausting  the  ground  root  of  commerce  with  hot  alcohol,  evapo- 
rating the  brown  tincture,  and  exhausting  the  residue  with  ether ;  or 
by  exhausting  chips  of  the  root  with  cold  alcohol,  evaporating,  boiling 
the  residue  in  water,  dissolving  the  resinous  residue  in  ether,  and  eva- 
porating the  solution. 

B.  From  Scammony,  Coarsely  powdered  scammony  is  exhausted 
with  cold  alcohol  (boiling,  according  to  Keller) ;  the  tinctur^  is  diluted 
with  water  till  it  becomes  turbid,  then  decolorised  by  animal  charcoal, 
and  filtered ;  and  the  greater  part  of  the  alcohol  is  distilled  off.  The 
residue  mixed  with  water  is  heated  in  a  water-bath,  till  the  whole  of 
the  alcohol  is  driven  off,  after  which  the  resin  is  treated  for  a  long 
time  (even  for  4  weeks)  in  a  water- bath,  with  frequently  renewed  hot 
water,  and  at  last  dried  up.  The  residue  may  be  dissolved  in  ether 
and  recovered  by  evaporation  (Spirgatis). 

The  jalapin  (ohiained  according  to  A  or  B)  still  contains  a  small  quantify  of  a 
Tolstile  acid  (yalerianio  acid,  according  to  Keller)  which  cannot  be  completely 
removed,  even  by  very  long  washing.  It  betrays  itself  by  the  smell  which  the 
jalapin  emits  when  it  is  converted  by  bases  into  jalapic  acid,  and  the  resulting  solu- 
tion supersaturated  with  a  minersd  acid.  Keller  regards  this  acid,  the  bulk  of 
which  passes  off  in  the  water  used  in  washing  the  jalapin,  as  an  essential  product  of 
the  decomposition  of  scammony,  whereas  Mayer  and  Spirgatis  regard  it  as  a  mere 
contamination. 

Frapertiea,  Colourless,  amorphous  resin,  translucent  when  in  thin 
plates ;  at  100°  it  becomes  brittle,  and  may  be  rubbed  down  to  a  white 
powder.  It  softens  at  123°,  and  melts  at  150°  to  a  transparent,  colour- 
less, or  pale  yellow  syrup.  It  is  tasteless  and  inodorous ;  in  alcoholic 
solution  it  gives  a  scarcely  perceptible  acid  reaction  (Mayer,  Spirgatis). 


JALAPIN.  407 

AilOy,  or  in  vacuo,  Kayser.  Mayer.  Keller.      SpirgatiB. 

68  0  403    ....    5*5-60  ....  5813  ....  56'52  ...'.  6665  ....    66-47 

66  H 56    ....      7-77  ....  807  ....  818  ....  8-39  ....      7*^ 

32  O  256    ....     35-57  ....  3380  ....  3530  ....  34-96  ....     3560 

C?»H-^03-5    ....  720    ....  10000    ....  10000    ....  100-00    ....  10000    ....  10000 

The  analyses  are  given  in  moan  numbers.  Johnston  found  in  the  resin  obtained 
from  jahip-st lilies,  55'76  to  5G-65  p.  c.  ;  in  scammony  resin  54"06  to  55*32  p.  e.  carbon. 
—  Keller  gives  tlio  ibrmula  C'"^ii^'' O*^. 

Decompositiom.  1.  When  heated  above  127°,  it  gives  off  carbon  and 
hydro g'en  iu  the  form  of  a  volatile  compound,  which  contains  less  oxygen 
than  the  residual  resin  (Johnston).  Jalapin  which  melts  at  150°, 
becomes  brown  when  further  heated,  and  acquires  a  pungent  empy- 
reumatic  odour  (Spirgatis).  —  2.  When  heated  on  platinum-foil,  it 
takes  fire,  hunis  with  a  bright  sooty  flame  and  empyreumatic  odom*, 
and  leaves  charcoal. 

3.  It  dissolves  slowly  in  cold  oil  of  vitriol,  the  solutions  in  five  or 
ten  minutes,  acquiring  a  beautiful  purple  or  maroon-red  colour,  then 
becoming  brown,  and  finally  black.  On  standing  or  after  dilution,  a 
brown  resin  or  a  brown  tallowy  body  separatee  from  the  liquid, 
while  sugar  remains  dissolved.  The  reaction  is  the  same  as  in  4,  but  the 
resulting  products  undergo  a  fiirther  alteration  (Kayser,  Mayer,  Spirgatis). 

4*  By  heating  with  dilute  mineral  acids,  jalapin  (even  that  which 
has  been  dissolved  iu  alkalis  and  thereby  converted  into  jalapic  add) 
is  decomposed  into  jalapinol  and  sugar  (Mayer).  When  jalapin  from 
scammony  is  treated  in  the  same  way,  jalapinolic  acid  is  obtained  in 
place  of  jalapinol  (Spirgatis).     Formation  of  jalapinol : — 

C68056032  +  iino  =  C32H3'07  +  3CiaH»30»  (Maycp). 

Of  jalapinolic  acid : — 

C6SHM0M  +  lOHO  -  C»H»0«  +  3Ci«ffK)B 

If  pure  jalapin  (or  pure  jalapic  acid)  is  used  no  other  bodies  are 
formed  than  those  just  mentioned  (Mayer,  Spirgatis). 

According  to  Keller,  when  a  solution  (alkaline  or  alcoholic?)  of 
scammonin  is  treated  with  oil  of  vitriol  or  hydrochloric  acid  gas  and 
left  to  itself,  three  decomposition  products  result,  and  the  formation  of 
a  fourth  (formic  acid  or  formic  aldehyde)  appears  probable  froni  the 
formulfe.  The  products  of  this  decomposition  are :  a,  a  neutral  hod//, 
C^Il'^O*,  further  separable  by  alkalis  into  scammonolic  acid  (jalapinolic 
acid)  and  an  alcohol  C'*JI'®0^. — b.  Amijlic  aldehyde,  which  passes  over 
as  valerianic  acid,  when  scammony  resin  is  boiled  with  potash-ley  and 
then  with  dilute  sulphuric  acid.  —  c.  A  carbo-hydrate,  which,  however, 
is  converted  into  sugar  by  simple  boiling  with  dilute  sulphuric  acid. 
Keller  gives  the  equation : 

C7«H«70»  =  C28II280*  +  Ci'^H^OJ  +  30^2290'  +  (?E?Cfi. 

But  according  to  Spurgatis,  the  neutral  body  a  must  be  regarded 
as  ethyl- scammonolic  ether ;  moreover,  the  valerianic  acid  is  obtained 
only  from  impure  scammonin. 

Koi^mann,  who  takes  no  account  of  the  investigation  of  scammony 
resin  by  other  chemists,  obtains,  by  boiling  scammony  resin  with  dilute 
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sulphuric  acid,  sugar,  and  his  scammoneoly  as  a  soft,  yellowish-'white 
substance  having  a  silky  lustre  and  acid  reaction,  and  separatrng- 
from  the  hot  alkaline  solution  on  cooling. — He  calculates,  according'  to 
Johnston's  analysis  of  scammony-resin,  the  formula  C'*H'"0"  for  scam- 
monin  and  so  arrives  at  the  equation  of  decomposition:  C*^H'*CF 
+  lOHO  =  3C"H^H)»  +  C«H«»0«  (Kosmann,  N.  J.  Fharm.  88,  83). 

5.  When  jalapin  is  dissolved  in  aqueous  caustic  alkalis^  am- 
monia^  or  baryta  water ^  or  in  boiling  alkaline  carbonates^  ^vater  is 
assimilated  and   jalapic  acid   soluble   in    water    is   formed   (Mayer, 

Spir^atis)  :  C«H«0«  +  3H0  =  C«fl»0».  Even  the  purest  jakpin,  quite 
free  Vtom.  ash,  yields  traces  of  jalapinolic  acid  and  a  Tolatilo  acid,  but  no  sugar 
(Mayer).  When  jalapin  is  melted  with  hydrate  ofsoda^  hydrogen  is  given 
<  ff  and  jalapinolic  and  oxalic  acids  are  formed  (Mayer). 

Keller,  by  boiling  scammonin  with  alcoholic  potash  obtained  dark 

flakes  (on  account  of  impurities  in  the  scammonin ;  SpiryaHs),  and  on  sub- 
sequently adding  water  to  the  solution,  the  compound  C^H^O*  was 
precipitated  in  white  flakes,  while  valerate  of  potash  remained  in  solu- 
tion. The  body,  C*H"0*  regarded  by  Keller  as  an  alcohol  is  likewise 
formed  on  boiling  commercisd  jalapin  (obtained  from  the  resin  of  jalap- 
stalks)  or  scammony,  with  baryta- water  or  solution  of  potash;  it 
evaporates  with  the  water  and  separates  in  gelatinous  flakes  from  the 
distillate.  At  40°  it  melts  to  an  oil,  crystallises  on  cooling,  and  con- 
tains, on  the  average,  78  p.  c.  C,  14*12  H  +  7*88  0.  Keller  regards 
this  body  as  a  product  of  the  decomposition  of  scammonin  (or  more 
exactly  of  the  neutral  body  C*H"H)*,  p.  407);  Spirgatis  regards  it  as  a 
mixture  of  resins,  since  the  greater  portion  of  it  is  obtained  on  dis- 
tilling the  impure  resin  with  water. 

6.  By  nitric  acid  jalapin  is  at  first  decomposed  into  jalapinol  and 
sugar,  and  these  products,  when  further  subjected  to  the  action  of  the 
nitric  acid,  are  converted  into  ipomseic  (xiv,  494)  and  oxalic  acids 
(Mayer).  A  small  quantity  of  nitric  acid  does  not  colour  jalapin ;  but 
in  presence  of  c'uaiac  resin,  a  green  colour  is  produced  (Bull. 
Spirgatis). — 7.  When  sulphurous  acid  is  passed  through  an  ammoniacal 
alcohoUc  solution  of  scammony  resin,  silvery  shining  plates  are 
separated,  containing  perhaps  an  aldehyde  in  combination  with 
bisulphite  of  ammonia  (Keller). 

Jalapin  is  but  slightly  soluble  in  water, — ^It  dissolves  very  easily 
and  without  decomposition  in  wood-spirit,  alcohol,  ether  and  chloroform, 
and  in  warm  acetic  acid.  It  is  soluble  in  benzene  and  oil  of  turpentine 
(Mayer),  in  rock-oil  and  oil  of  turpentine  less  freely  than  in  ether  and 
benzol  (Spirgatis). 


Jalapic  Acid. 

W.  Mateb.    Ann.  Pharm.  95,  129. 
Keller.    Ann.  Pharm.  104,  28. 
PpntGATis.     Ann,  Pharm.  116,  297. 

Seammoninie  or  Scammonic  acid.  —  Jalappinsaure,  Scammoi^insaurB  or  Seam- 
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monsHure.— Produced,  with  assimilation'  of  3  at.  water,  by  dissolving 
jalapin  in  aqueous  solutions  of  the  alkalis  or  alkaline  earths. 

Preparation, — Jalapin  is  heated  with  baryta-water  to  the  boiling 
point,  until  the  whole  is  dissolved,  and  acids  no  longer  form  a  pre- 
cipitate in  the  solution ;  the  baryta  is  then  removed  by  sulphuric  acid ; 
the  excess  of  this  acid  by  hydrated  oxide  of  lead ;  and  the  dissolved 
lead  by  hydrosulphuric  acid.  The  filtrate  is  boiled  to  remove  the 
hydrosulphuric  acid,  and  on  evaporation  deposits  jalapic  acid,  which, 
in  case  it  has  become  coloured,  may  be  decolorised  by  treatment  with 
animal  charcoal,  or  by  boiling  it  with  a  little  hydrated  oxide  of  lead 
and  subsequently  passing  hydrosulphuric   acid   through  the  liquid. 

(Mayer,  Spirgatis).  The  small  quantity  of  Tolatile  acid  which  accompanies  it  is 
driven  off  during  the  concentration  of  the  Uquid,  and  the  jalapinolic  acid  which  is 
ttlso  formed  (about  \  p.  c.)  separates  from  the  aqueous  jahipic  acid  when  it  has  been 
boiled  down  to  a  syrup  and  left  at  rest. 

Properties. — Translucent,  amorphous,  shining,  yellowish,  brittle 
mass,  which  does  not  soften  below  100°  and  at  about  120°  melts  to  a 
turbid  syrup.  Very  hygroscopic.  It  has  no  smell,  but  an  irritating 
sweetish  taste  (Mayer),  or  a  sourish  irritating  taste,  with  bitter  after- 
taste (Spirgatis).     It  has  a  strong  acid  reaction. 
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Mayer  examined  jalapic  acid  prepared  from  jalap-stalks ;  Spirgatis,  that  from 
scammony.  The  former  also  divided  jalapic  acid  into  separate  portions  by  fractional 
precipitation  with  ammoniacal  sugar-of-lead,  and  found  that  the  acid  separated  from 
these  precipitates  was  similar  in  composition. 

Decompositions. — 1.  Jalapic  acid  decomposes  at  about  130°;  when 
heated  on  platinum  foil,  it  bwms  with  a  bright  sooty  flame. — 2.  When 
a  concentrated  aqueous  solution  is  stirred  for  a  long  time  with 
fuming  hydrochloric  add,  it  splits  up  into  jalapinol  and  sugar  (Mayer) ; 
the  jalapic  acid  obtained  from  scammony  forms  jalapinolic  acid 
instead  of  jalapinol  (Spirgatis)  (see  p.  105).  The  same  decomposition 
appears  to  be  caused  by  emulsm  (Mayer).  Mayer  obtained  alpha- 
jalapic  acid  by  boiling  jalapic  acid  with  dilute  acids  (p.  411). — 3.  By 
nitric  acid  it  is  converted  into  ipomeeic  (xiv,  494)  and  oxalic  acids. — 
4.  When  melted  with  hydrate  of  soda^  it  gives  off  hydrogen  and  forms 
jalapinolic  and  oxalic  acids  (Mayer,  Spirgatis). 

Combinations, — Jalapic  acid  is  very  soluble  in  water. — It  unites  with 
bases,  forming  three  classes  of  salts,  in  which  1,  2,  and  3,  at.  water  are 
displaced  by  the  same  number  of  atoms  of  metallic  oxide ;  mixtures 
of  these  different  salts  are  however  very  apt  to  form.  It  displaces 
carbonic  acid  from  the  carbonates  of  the  alkalis  and  alkaline  earths. 
Even  when  neutralised  with  an  alkali,  it  gives  no  precipitate  with 
any  metallic  salt,  except  basic  acetate  of  lead.  The  jalapates  are 
amorphous. 
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B.  Moitohfinftic.  —  Bj  mixing'  aqueous  jalapic  acid  with  a  slight 
excess  of  baryta-water,  passing  carbonic  acid  through  the  liquid,  then 
wanning  and  evaporating  the  filtrate  (Mayer).    Resembles  the  ler- 


Jalapate  of  Lead,  —  Recently 'precipitated  hydrated  o:dde  of  lead 
diMsolveB  in  boiling  aqueous  jalapic  acid,  forming  an  amorphous, 
easily  soluble  salt.  When  the  aqueous  acid  is  boiled  for  a  long  time 
with  excess  of  hydrated  oxide  of  lead,  a  gunmiy,  tumefied,  basic  salt 
is  formed,  which  is  insoluble  in  water,  and  very  sparingh-  &iluble  in 
ala>hoL  —  The  a(|ueous  acid  gives  no  precipitate  with  neutral  acetate 
of  lead,  but  copious  white  flakes  with  the  basic  acetate  (Mayer, 
Spirgatis).  Ammoniacal  acetate  of  lead  or  the  basic  acetate  throws 
down  from  the  aqueous  acid,  a  flocculent  precipitate,  which  may  be 
purified  by  rei>eated  solution  in  acetic  acid,  precipitation  with  anunonia, 
and  washing.  After  being  dried  over  oil  of  vitriol,  it  does  not  lose 
weight  at  ISO**  (Keller). 

Keller. 
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OMH»Pb»0»  1056    10000    10000 
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Keller  gives  the  formula^C^*H"0'',4PbO ;  but  he  eeema  \o  have  examined  the 
terpluxubic  salt  with  excess  of  lead-oxide. 

Jalapic  acid  is  easily  soluble  in  alcohol,  less  easily  in  ether. 


Alphajalapic  Acid. 

W.  !Mayer.     Ann.  Phanm.  95,  155. 

Not  named  by  Mayer. 

When  dilute  aqueous  jalapic  acid  is  boiled  for  not  too  long  a  time 
with  hydrochloric  or  dilute  sulphuric  acid,  one  part  of  the  jalapic  acid 
is  completely  converted  iato  ialapinol  and  sugar,  another  smaller  part 
into  alphajalapic  acid,  which,  on  cooling,  separates  out  with  tho 
jalapinol  as  a  soft,  brown,  semi-crystalline  mass.  By  boiUng  this  mass 
with  baryta-water,  removing  the  jalapinolate  of  baryta  wliich 
separates  on  cooling,  and  concentrating  the  mother-liquor,  white 
silky  needles  of  alphajalapic  acid  are  obtained,  while  jalapinate  of 
baryta  remains  in  solution.  — The  needles  are  purified  by  recrystallisa- 
tion  from  water ;  then  dissolved  in  boiling  water,  and  decomposed  by 
acetic  acid;  and  the  alphajalapic  acid,  which  crystallises  out  on 
cooling,  is  collected  and  purified  by  washing,  rccrystallislng  from 
water,  acidulation  with  acetic  acid,  solution  in  alcohol,  and  precipitation 
with  hot  water. 

Properties.  White,  flexible  needles,  exhibiting  a  silky  lustre  under 
water,  melting  below  8^  to  a  pale  yellow  thin  oil,  and  forming  a 
crystalline  sohd  on  cooling.  It  has  no  smell,  but  an  irritating  taste, 
with  sweetish  after-taste.    Feebly  acid. 

Over  chloride  of  calcium,  Mayer. 

56  0 336     56-56    56  44 

50  H 50    8-41     8-79 

26  O  208     3503     3477 

0«H^03fi  594     10000    100*00 

Decompoaiiions.  When  the  baryta-salt  (or  the  acid  itself)  is  heated^ 
it  is  decomposed,  with  frotliing,  and  gives  off  a  brown  acid  oil,  which 
solidifies  on  cooling,  partly  in  the  crystalline  form.  —  When  treated 
with  dilute  acids,  or  boiled  with  7iitric  acid^  or  melted  with  hi/draie  of 
potash,  it  exhibits  the  same  reactions  as  jalapic  acid.  In  these  re- 
actions, only  2  at.  sugar  are  formed  to  1  at.  jalapinol,  whereas  jalapic 
acid  yields  3  at.  sugar : 

C»H5^02«  +  6H0  =  C^m^07  +  2C»«H^30^. 

Alphajalapic  acid  dissolves  sparingly  in  cold,  more  freely  in  boiling 
water. 

Alphajalapate  of  Baryta. — For  the  preparation  see  ahove. — White,  glitter- 
ing, brittle,  crystalline  needles,  having  a  sweetish  irritatmg  taste,  and 
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meltiiig  easOj  to  a  thin  ofl  whhoat  loss  of  water.  — Soluble  in  crater, 
u(j>«dal]j  in  hot  water,  and  in  aloohoL 

4d  100*.  llBjer. 

66  C 836     „  5079 50« 

49  H 49     -- -  7-40 746 

Z5  O -. 200     ^ «  30« 90tt 

B^    76-5 U-56 U« 

C«H«B«0" 661-5  _ 10000    lOOOO 

Alpha jalapic  acid  is  very  soluble  in  alcohol  and  in  ether. 


Oxygen-nucletu  CH'K)^- 

Choloidamc  Add. 

Theyer  k  ScHLOSSEB.     Ann.  Pharm,  50,  243. 
Reivtenbacheb.     Ann.  Pharm.  57,  145. 

Formation.  Together  with  cholesteric  add  (xiii,  157)  and  other  pix>- 
(luc'ts,  on  boiling  choloidic  acid  (Kedtenbacher),  or  bile  (Thejer  k 
Schlosser)  with  nitric  acid. 

Preparation.  Concentrated  nitric  acid  is  poured  upon  choloidic 
acid  to  the  extent  of  4  or  5  times  its  bulk,  and  when  the  first  violent 
action  is  over,  the  whole  is  heated  in  a  retort  connected  with  a  con- 
denser, the  distillate  being  returned,  and  more  nitric  add  added  when 
necessary,  as  long  as  red  fumes  arc  given  off;  the  contents  of  tLj 
retort  are  then  diluted  with  water,  and  boiled,  so  as  to  drive  off  the 
volatile  acids.  When  the  residue  cools,  choloidanic  acid  separates  from 
it,  floating  on  the  surface  as  a  soft  crystalline  scum,  which  may  be  re- 
moved from  the  yellow-brown  mother-hquor  by  filtration  through 
pounded  glass;  it  is  rinsed  in  a  little  water,  and  dissolved  in  boiling  water, 
for  which  purpose  a  large  Quantity  is  necessary,  or  repeated  boiling,  on 
account  of  the  sparing  solubility  of  the  acid.  Should  the  crystals 
which  shoot  out  on  cooling,  be  yellowish,  they  must  be  purified  by  re- 
crystallisation.  —  If  the  boiling  in  nitric  acid  has  not  been  continued 
long  enough,  a  resin  is  obtained  instead  of  choloidanic  acid,  which 
may,  however,  be  converted  into  that  acid  by  boiling  in  nitric  acid 
(Redtenbacher).  —  Theyer  &.  Schlosser,  by  heating  bile  with  concen- 
trated nitric  acid,  obtained,  with  considerable  frothing,  a  solution 
which,  on  cooling,  deposited  a  granular  crystaUine  powder.  This  was 
collected  and  washed,  and  obtained,  by  solution  in  hot  alcohol  and 
cooling,  in  small  needles,  which,  for  further  purification,  were  dissolved 
in  aqueous  ammonia,  and  precipitated  from  the  filtrate  by  sulphuric 
acid. 

Properties.  Long  hair-like  prisms,  exhibiting  a  silky  lustre  under 
water,  but  presenting,  when  dry,  the  aspect  of  a  very  spongy  film,  like 
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asbeBtos.  From  alcohol  it  is  obtained  in  small  gTanulcs  (Redtenbacher). 
It  is  precipitated  from  its  ammonia-salt  by  sulphuric  acid,  as  a  white, 
tasteless,  powder  (Theyer  &  Schlosser).  Has  an  acid  reaction.  Does 
not  lose  weight  at  lOO''. 

Thcjer  &  Schlossor.      Bodtenbacher. 
mean.  mean. 

32  C 192    58-64    58-83     5818 

24  H 24    7-31     7-76    7-47 

14  0 112     3415     33-41     34-35 

C*»Ha<0"....  328     10000    10000    10000 

Bedtenbacher's  formula  is  the  half  of  this,  but  is  here  doubled  on  account  of  the 
uneven  number  of  oxjgen-atoms. 

The  acid  when  heated,  melts,  chars,  and  gives  of!  an  irritating  acid 
vapour.  —  When  kindled,  it  bums  with  a  sooty  flame  (Redtenbacher). 
It  is  nearly  insoluble  in  cold,  and  but  slightly  in  boiling  water.  It  dis- 
solves unchanged  in  warm  nitric  and  hydrochloiic  acids  (Redtenbacher). 

The  alkaline  choloidanates  are  soluble  and  uncrystallisable.  With 
solutions  of  the  metallic  salts,  they  give  flocculent  precipitates,  which 
are  decomposed  by  washing  with  water.  Bedtenbacher  found  the  atomic 
weight  of  the  hypothetical  anhydrous  acid  (regarded  as  mono-basic)  to  be  86  in  the 
lead-salt,  prepared  by  precipitating  neutral  acetate  of  lead  with  cholo'idanate  of 
ammonia,  and  washing  with  hot  water ;  in  the  silrer-salt,  he  found  it  to  be  129  or 
107t  according  to  the  method  of  washing. 

Silver-salt.  —  Prepared  from  the  neutral  anmionia-salt  and  nitrate 
of  silver  (Theyer  &  Schlosser). 

ae  100®.  Theyer  &  Schlosser. 

32  0  192  2918  2959 

22  H 22  3-34  355 

16  O 120  18-24  17-84 

3  Ag    324  49-24  4902 

C»H«Ag20",AgO ?  ....  658     10000 10000 

Gholo'idanic  acid  dissolves  easily  in  alcohol  (Redtenbacher). 


COMPOUNDS  CONTAINING  34  AT.  CARBON. 


Primary  Nucleus  C>*H»* ;   Oxyazo-nucleus  C"*NH"0«. 

Morphine. 

Serturner.    a.  Tr.  14,  1,  47 ;  —  20,  1,  99 ;  —  Gilb.  55,  61 ;  57,  192  ; 

59,  50. 
Sequin.    Ann,  Chim.  92,  225;  N.  Tr.  1,  2,  117. 
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BoBiQrET.     At.**,  Oim,  PhK^.  5.  275;  GUh.  57,  163;  Bepert.   4^   67. — 

•/.  Pharm,  19.  0^3 ;  «71i  CUs*.   k^*/.  9.  71 ;  jIaji.  C7/w*.  Pkys^  51,  232 ; 

^  nil,  Phanr,.  5,  87 ;  ^V'/t.  67.  317  ;  ali^-tr.  Pcgy.  27,  646  ;  •A.  JPharm. 

25.  82. 
0«~-r5EL.     I'^/j^ti.  11.  >^.3. 

Pelletieh  &  CAVEvror.     J  nit.  C^/iw.  Pa»#.  12,  122. 
PniNDLOL     Chtin.  ^^^ '/».'/'.  n^^r  cto  OjfutM,     Wten,  1823. 
Kof;iVKT.     J.  Pharm.  13,  24. — J.  C'.*:*.  med.  1,  357,  461  and  533; 

2.  101. 
I»i ii>  -.     X  TV.  10,  1.  3.  — .ScAir.  61,  105. 
Mr.K.  K.     J/>/7.  /Vii/M.  13,  142;  15,  147-  — X  Tr.  20,  1,  134. Jinn. 

Phm-m,  li  7',*;  21,  2'»2;  24,  46. 
Geioer*     3/''^.  Ph'irT.t.  17,  218. 
I>nLAS  ifc  Felletter.     ^/<7i.  C'A/m.  PAv^.  24,  183- 
Pelletier.     a  up.   Clam.  Phy*.   5*J,   24);    J.  Pharm,  18,    597;     Ann. 

Pharm.  5,   15U;    .V.   Tr/ 2*y,   1,  242;   abstr.  Pogg.  27,   639- — J- 

Phann,  21,  507;  -A'.  Br.  Arch.  5,  lo'^;  -4im.  Pharm.  16,  27. — -4wi- 

Chlm.  Phfi?.  C3.  185 ;  Ann.  Pharm.  22,  120.  — •^.  Pharm.  24,  164  ;  J. 

//r,  (Jh^.m.  14,  1^0;  ^n«.  Pharm.  29,  56. 
Likbk;.     Po^/g,  21,  16; — ^n/i.  Pharm.  20,42;  -4«iL  C&'ni.  Pi%?.  47, 

165. 
Regxault.     Ann.  Pharm.  26,  23;  Ann.  Chim.  Pkys.  68,  131. 
RiEr.EL.     Johrb.  pr.  Pharm.  11,  103. —  K.  Br.  Arch.  58,  285. 
Laurent.     X.  Ann.  Chim.  Phys.  19,  361 ;  Ann.  Pharm.  62,  97;  J.  pr. 

Chem.  40,  402. 
Lefcirt.     A'.  J.  Pharm.  40,  97;   Pharm.   Viertdj.  11,  243  ;  abstr.  AnaL 

Ziitschr.  1,  134. 
GriiK^URT.     .V.  J.  Pharm.  41,  1,  97  and  177 ;  Pharm.  Viertelj.  11,  489. 

Jfcrphia,  3forpnh':n.  —  Dii^oTcred  by  Sortiinier,  and,  aa  it  ia  asserted,  also  br 
Scguin  in  lhC»r.  His  infraoir,  v.jiich  was  submitted  to  the  Institute  in  1804,  was 
nc'vertliclers  nol  prbited  till  J  814.  See  rii,  151. — For  the  controTersv  on  the  prioritr 
of  the  diitcivcri-  ^Gi/6.  65,  383 ;  ab.tr.  J.  Pharm.  16,  179). 

On  Pelietier'?  nitrogptiovx  lard  renn^  fat  and  eaontckoue  from,  opimn,  see  Amu. 
Chim.  Phfj».  50, 275  ;  on  Scrtiimer's  Oxymorphinm,  see  Ann.  Pharm.  29,  222.    The  laat 
is  a  resinouji  extract,  which  is  obtained  by  precipitating  the  aqueoua  infosion  of 
opium  with  ammonia,  evaporating  the  filtrate,  separating  from  the  oystala,  and 
exhausting  with  alcohol,  and  remains  as  a  residue  on  the  eraporation  of  the  aloohoL   An 
acid  called  iheholactic  acid^  obtained  from  opium,  was  exhibited,  togeAer  with  its 
copper-  and  morphine-salts,  at  the  London  Exhibition  of  1862,  nothing  howerer  being 
known  respecting  them  {N.  Repert.  11,  519).     ^  Thebolactic  acid  was  obtained  from 
opium,  and  exhi'.ited  by  T.  &  11.  Smith,  of  Edinburgh.     It  exists  in  Turkey  opium 
to  the  amount  of  about  2  per  ceni.,  and  is  separated  by  the  insolubility  of  its  lime- 
salt.     It  has  the  same  composition  as  lactic  acid,  and  is  regiuded  by  Stenhouse  aa 
idcnf  iral  therewith  j  but  some  of  its  salts,  especially  the  copper  and  morphine  salts, 
arc  caid  by  the  discoverers  to  difier  in  character  from  the  corresponding  lactates. 
The  ferric  salts  of  the  two  acids  are  likewise  said  to  difier  in  their  reaction  with 
ammonia  (T.  &  H.  Smith.     J£pi9tolary  communication).^ 

Various  constituents  of  opitmi,  whose  formulse  are  unknown,  are  described  in  tiie 
Appendix  to  Morphine. 

Sovrce^.  In  opium,  the  juice  of  the  white,  black,  or  purple  poppy, 
obtained  from  incisions  made  in  the  capsules,  and  thickened  by  ex- 
posure to  the  air ;  it  occurs  wholly  or  partly  as  a  salt  of  meoonic  acid. 
According  to  Guibourt,  there  are  six  kinds  of  opium  to  be  distinguished. 
a.  Anatolic  (so  called  Smi/ima)  Opium.  This,  when  dry,  contains  from 
12  to  14  p.  c,  morphine  (maxim.  21*46,  minim.  11*7  p.  c),  if  it  contains 
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less  it  may  be  regarded  as  adulterated  (Guibourt).    Merck  found  as 
much  as  13*5  p.  c.  in  fresh  Smyrna  opium,  in  other  cases  from  3  to 
12   p.  c.     A.  Petit,  3  to  17;   Mulder  found  3'3  to   12  p.  c.   in   diy 
opium ;  most  of  the  other  statements  vary  between  these  numbers. 
—  b.  Egyptian.      This  contains,  after  drying,  from  5'8  to  6-6  p.  c. ;  in 
one  case  12*2  p.  c.  was  found  (Guibourtj  ;   the  undried  substance  con- 
tains from  6  to  7  p.  c.  (Merck).  —  c.  Persian.     Guiboiurt  found  in  a 
dried  sample  11*37  p.  c.  morphine,  and  8'17  narcotine.     Merck  found 
at  most  1  p.  c.  morphine.  —  d.  East  Indian,     This,  when  dried,  con- 
tains from  5'3  to  7'7  p.  c.  morphine  (Guibt>urt).    De  Vry  (iV.  J.  Pharm. 
17,   439)  who  found,  in  21  sorts,  from  mere  traces  to  almost  9*2  p.  c. 
morphine,  appears  to  have  examined  East  Indian  opium.  Bengal  opium, 
with  23  to  25  p.  c.  water,  contained  from  1*75  to  3'5  p.  c.  morphine 
(0*75  to  3*6  p.  c.  narcotine) ;  that  from  Patna,  with  13  p.  c.  water,  con- 
tained 10*75  p.  c.  morphine,  6  p.  c.  narcotine  ;  that  from  other  Bengal 
districts,  with  23  p.  c.  water,  contained  4*5  p.  c.  morphine,  and  4  p.  c. 
narcotine  (0*Shaughnessy).    According  to  Eat  well  (Pharm.  J.  Trans,  11, 
269,  306,  and  359;  Ann.  Pkarm.  84,  385)  freshly  collected  Bengal 
poppy-juice  contains  0*555  p.  c,  and  after  deduction  of  the  water, 
1*4  p.  c.  morphine;  the  same  juice  dried  at  96^  or  evaporated  slowly 
in  open  dishes,  contains  2*49  and  2-61  p.  c. ;  after  deduction  of  the 
water,  3*1  and  2*9  p.  c.  morphia.      Since,   then,  the  fresh  poppy- 
juice,  even  after  the  deduction  of  the  water,  contains  less  morphine 
than  the  dried  juice,  Eatwell    is  of  opinion  that  the   formation    of 
morphine  goes  on  after  the  collection  of  the   juice.  —  e.   European. 
In  dry  opium,  which  had  been  gathered  at  Erfurt  in  1829  and  1830, 
from  the  blue  poppy,  Biltz  found  16*6  and  20  p.  c. ;  in  that  from  the 
white  poppy,  6*85  p.  c.  morphine.  —  French  varieties,  when  dried,  con- 
tain, on  the  average,  17*7  p.  c.  morphine  (maxim.  22*9,  minim.  14*8) 
(Guibourt).     Opium  collected  at  Brest,  in  1852,  contained  8*2  p.  c. 
(Roux,   Compt.  rend.  40,   130) ;  that  from  Amiens,  in  1853,  contained 
14*75,  and  from  the  same  place  in  1854, 16  p.  c.  morphine  (Descharmes 
&  Benard,  Compt.  rend.  40,  34). — f.  Algerian.      Poppies  cultivated  in 
Algeria  in  1844  and  1845,  yielded  opium,  whose  percentage  of  moi*phine 
differed  according  to  the  variety  of  the  plants  and  the  degree  of  maturity. 
Determinations  by  Aubergier,  in  which  the  morphine  was  decolorised 
by  charcoal,  and  the  percentages  of  morphine  obtained  were  therefore 
perhaps  too  low  {Lieb.  Kopp's  Jahresher.   1847-8,  p.  6223)  gave  the 
following  results  for  opium  containing  7*6  p.  c.  water  {N.  Ann,  Ckim. 
Phus.  20,  303). 

White  poppies,  1844 1  crop  5-llJuly 857  p.  c. 

2    „     17-20     „      1-52    „ 

Bed  poppies 11-13     „     1069 


»> 
» 

1845  2    „     26     „     10-69  " 

16  Aug 11-23  „ 

Pm-ple  poppies 1    „     ...^ 29-80  July 17*88  „ 

21  Aug 14-71  „ 


White  poppies 1     „     9     „     603 

28     „     5-53 

13  Aug 3-27 

Red  poppies 1     „     21July 1037 


1 

2 

3 

1 

2 

3 

1 

o 

*d 

Poppy-heads  both  ripe  and  unripe,  contain  morphine  (Tilloy, 
J.  Chim.  med.  3,  22.  Winckler),  also  those  of  the  Papaver  Rhoeas^ 
(Filhol,  N.  J.  Pharm.  2,  150).     It  occurs  in  every  separate  part  of  the 
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white  poppy  (heads,  leaveB,  branches,  seeds),  and  at  all  stages  oi 
growth,  but  chiefly  just  before  ripening  (Meurein,  N.  J.  Pharm.  23, 
176,  and  262).  In  dr}'  ripe  poppy-heads,  Winckler  found  morphine 
and  narcotine  (Repert.  39,  468),  subsequently  (Repert.  59,  1)  also  nar- 
ce'ine ;  in  the  fresh,  nearly  ripe  heads,  not  a  trace  of  morphine,  hot 
narcotine  and  codeine  or  thebaine  {ReperU  51,  211;  53,  289). — See 
Handhuch  viii.  Phytochem,  40. 

Prqtaration.     From  Opium,     A.     Whsn  Morphine  U  the  onl^  or  ih^prht- 
cipal  product  souffht.^^  20  parts  of  opium  cut  in  slices   are   boiled  in 
CO  parts  water  for  half  an  hour,  or  until  all  the  slices  are  opened  out  ; 
the  Uquid  is  then  strained,  and  the  residue  is  squeezed  and  again  twice 
treated  with  fresh  water  in  the  same  way.     The  united  extracts  are 
boiled  down  to  half  their  bulk,  then  stirred  into  a  boiling  lime-lye 
compound  of  3  parts  slaked  lime  and  40  parts  water ;  the  liquid  is 
boiled  for  a  quarter  of  an  hour,  and  then  strained ;  and  the  calcareous 
residue  is  prcsncd  and  again  twice  boiled  in  50  parts  water.     The 
whole  of  the  calcareous  liquors  are  now  boiled  down  to  40  parts  and 
mixed  at  boiling  heat  with  2  parts  sal-ammoniac ;  the  heat  is  kept  up 
for  an  hour,  or  as  long  as  ammonia  is  given  off ;  the  liquid  is  then 
allowed  to  cool ;  and  after  8  days  the  morphine  which  separates  in  the 
form  of  brown  granules  is  collected  :  the  mother-liquor  yields  another 
crop,  if  fui-ther  boiled  down   and  left  to  itself.     The  product  may 
be  purified  by  washing  in  cold  water,  solution  in  hydrochloric  acid, 
repeated  boiling  with  excess  of  milk  of  lime,  and  precipitation  with 
Bal-ammoniac.    (Mohr's  method,  Ann.  Pharm,  35, 120;  Rq>ert.  71,  289). 
This  method  is  based  upon  the  obserrations  of  Thiboumerj,  CSonerbe  &  Pelletier, 
and  is  here  given  as  described  by  Wittstein   {Rejyert.  72,  336 ;  Preparation  amd 
iestinffi  Munich,  1845).  — Couerbe  precipitates  the  morphine  from  the  lime-solution 
by  hydrochloric  acid  (or  by  the  passage  of  carbonic  acid) ,  but  as  thus  obtained  it  is  less 
crystalline  than  when  precipitated  by  sal-ammoniac  (Mohr).    The  morphine  which 
is  carried  down  by  the  carbonate  of  hme  formed  during  the  evaporation  of  the  lime- 
solution,  mav  be  recoTered  by  boiling  with  alcohol  (Wittstein).    Herzog  thervibre 
(N.  Br.  Ardk.  33,  158),  in  the  purification  process,  dissolres  the  morphine  in  a  cold 
solution  of  potash,  agitates  the  solution  with  animal  charcoal,  and  precipitates  with  sal- 
ammoniac. —  Tlie  lime-residue  yields  thebaine  to  boiling  alcohol  (Thiboumeiy). 

The  nmnerous  other  methods  of  preparation  differ  from  one  another 
as  regards  the  extraction,  precipitation,  and  purification  of  the  morphine. 

1.  Extraction.  Cold,  or  more  conveniently,  boiling  water  deprives 
opium  of  the  whole  of  its  morphine  (Biltz  N.  Tr.  28,  1,  292),  (Mohr), 
so  that  the  application  of  water  containing  acetic  add  (Sertiimer, 
Duflos,  Winckler,  Staples)  or  of  water  containing  hydrochloric  acid 
(Hemy  &  Plisson,  Wittstock,  Zange,  Merck),  or  of  alcohol  (Guillermond, 
Tilloy)  as  proposed  by  these  chemists,  appears  to  be  superfluous.  Still 
De  Vry  found  (N.  J.  Phann.  17,  439)  that  the  whole  of  the  morphine 
did  not  pass  into  the  aqueous  extract  in  the  case  of  every  sample  of 
opium,  and  that  in  one  case  only  a  trace  was  extracted.  Also,  accord- 
ing to  Sertiirner,  Berzelius  &  Petit,  acids  extract  a  certain  quantity  of 
morphine  from  opium-marc  which  has  been  exhausted  with  water. 
Alcohol  or  acids  dissolve  out  the  greater  part  of  the  narcotine,  while,  as 
a  rule,  after  extraction  with  water,  most  of  the  narcotine  remains  in 
the  residue  (p.  136).  —  Robinet  recommends  extraction  with  water 
containing  common  salt.  Bley  &  Diesel  {N.  Br.  Arch.  39, 443)  who  in 
other  respects  give  the  preference  to  Mohr's  method,  use  hydrochloric 
acid  in  making  the  extract,  because  the  pressing  and  straining  are 
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thereby  rendered  easier.  Blondeau  {J.  Chim.  med.  6,  47 ;  Br.  Arch.  37, 
108)  sets  the  opium  into  fermentation  after  it  has  been  soaked  in 
^water,  by  the  addition  of  ^th  honey  and  some  yeast,  and  does  not 
strain  off  until  the  fermentation  is  complete.  See  the  report  on  this  process 
l>y  Quibourt  &  Robiquet  (J.  CMm.  mSd.  10, 100). 

2.  Pi^edpitation.    Aqueous  ammonia  is  usually  employed  to  pre- 
cipitate the  extract  of  opium ;  according  to  Winckler  (Eepert.  59,  5) 
it  precipitates  the  morphine  as  completely  as  carbonate  of  soda  does, 
but  the  ammonia  which  has  been  added  in  excess  must  be  evaporated 
in  an  open  basin  at  50"*.     According  to  Thomson  and  others,  the 
nitrate  separated  from  the  precipitate  caused  by  ammonia,  gives  a 
further  deposit  of  morphine  on  continued  evaporation  and  addition  of 
ammonia, — perhaps  when  the  ammonia  has  been  added  in  excess,  or 
when  the  liquid,  after  the  evaporation  of  the  free  ammonia,  has  been 
boiled  long  enough  to  decompose  the  sal-ammoniac.  —  Narcotine  and 
some  other  bodies  may  either  be  removed  before  the  precipitation  of 
tbe  morphine,  or  separated  during  the  purification  of  the  precipitate. 

BerzeHus  {Lehrhich,  3  Aufl.  6,  274)  separates  the  narcotine  in  the 
first  instance  by  evaporating  the  acetic  acid  extract,  to  dryness 
softening  the  residue  with  water,  and  boiling  it  with  ether,  which 
takes  up  the  narcotine.  More  narcotine  may  be  extracted  from  the 
residue  by  diluting  it  with  a  small  quantity  of  water ;  the  solution 
is  then  filtered  off,  after  which  the  morphine  is  dissolved  in  a  larger 
quantity  of  water,  and  precipitated  by  ammonia.  Faur^  (J.  Pharm. 
15,  568)  separates  the  narcotine  by  repeatedly  concentrating  the 
extract  and  redissolving,  whereupon  it  separates  together  with 
resinous  matter.  —  Wittstock  (Berzelim  Lehrbuch^  3  Aufl.  6,  276)  satu- 
rates the  hydrochloric  acid  extract  with  common  salt ;  the  liquid  then 
becomes  milky,  and  after  a  few  days  deposits  the  narcotine  in  warty 
masses,  while  the  morphine  remains  in  solution  (p.  137) ;  a  portion  of  the 
morphine  is  however  very  apt  to  go  down  with  the  narcotine  (Wittstock, 
as  reported  by  Mohr,  Repert.  71,  292  ;  Bischoff,  Mag.  Fkajm.  27, 134). 
On  the  purification  of  morphine  thus  obtained,  see  Leverkohn  {Kastn,  Arch.  17, 127). 

—  Dunos  precipitates  the  colouring  substances  from  the  acetic  acid 
extracts  by  neutral  acetate  of  lead,  and  then  proceeds  according  to 
Hottot's  method ;  or  Jie  dissolves  in  the  watery  extract  of  opium  a 
quantity  of  bicarbonate  of  potash  equal  to  ^  the  weight  of  the  opium 
employed;  allows  it  to  stand  for  some  time;  filters  off  from  the 
resulting  precipitate  containing  narcotine ;  boils  the  filtrate  as  long 
as  carbonic  acid  continues  to  escape,  and  leaves  it  for  24  hours: 
the  morphine  then  crystallises  out  {N.  Br.  Arch.  29,  68).     A  sinular 

method  of  purifying  morphine  containing  narcotine  is  adopted  by  Duflos  {Sckw. 
61,117) — Staples  (/.  Pharm.  14,  467;  /.  Chim.  med.  4,  496)  adds 
alcohol  to  the  extract  of  opium  before  precipitating  with  ammonia, 
probably  in  order  to  keep  the  resin  and  narcotine  in  solution.  — 
Preuss  {Ann.  Pharm.  26,  93)  concentrates  the  aqueous  extract  of 
opium  to  three  times  the  weight  of  the  opium  employed,  and  precipi- 
tates it  at  the  boiling  heat  with  a  large  excess  of  ammonia ;  the 
liquid  becomes  thick,  pulpy,  and  glutinous,  and  forms  a  black,  pitchy 
precipitate  which  must  be  removed  from  the  liquid.  The  liquor  freed 
from  this  precipitate  deposits  yellow  crystals  of  morphine  as  the 
ammonia  evaporates. 

If  extract  of  opium  evaporated  down  till  it  marks  2°  B.  be  mixed 
while  yet  somewhat  warm,  first  with  a  small  quantity  of  ammonia,  so 
TOL.  xvr.  2  E 
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«8  /ast  to  Dentrali*^  the  1!  |QkL  a  §f4t  brtnm  reflzn  is  depooted,  so  tla^ 

if  fT'.*^ii   of  arnnn  ^:i:a  b^   th<>n   a<kW  to  the  fitnte.  a  porer  pr?- 

C!<t'j*^  »»{  iij'.rj!:l:.e  2-«   f'  \rLZjA  (H-jtUt,  X  /^ona,  10,  475;  &^«-. 

42.  4€1  ;  M^Tck).— CcT^i-tM*  Ar-i-'iiD  i Brm^M.-Giorm. ».  7^  Tlic  eompfcCe leptra-  ^ 
ti-^n  of  ;:.»-  v.f.  rt^in  fr:-=.  :i-f  ia:r7»':ir=e  take*  plan  onhr  vbea  tlv  extract  of  op  3=. 
ha*  r.'t  ^<v^  yir<?i :•-.-!▼  t7P»t'r-i  «~.iii  e^ijer  tBcfsdioftf.— •  Aeeonfing  to  Gi7srd_i 
{y.  Pkyjr-n.  1  i.  :;;  i'^^  the  prcriT'.tci^e  prcduoed  br  the  first  additioa  of  aoEBiODia,  I  %— 
wlw*  /s  ^*  i'r>  J  /^"^ain  quAi;T:tT  of  nKrphizae,  vhicli  m  lost  unJes  aome  fixrtlicT  n*»  ■•« 
mi-^'^of  tLe  p?v^.\pita«e.  Giiibcurt  k  Bdnqoet  i-T.  rftm.  «a/.  6,  lOl)  finmd  tl* 
pur:fic»t»'T)  of  tij«  fan  pracipitate  rerf  difirtiltY  viiaeaa  Dnblaw  (^.  CVm.  »^. 
4.  &;$7)  fW«^.*i«  !»::»  in^bod  aomii  Hcmj  and  Pluaoii,  oniiitaaiBp  thaf^  vith  Ur 
r.2h;  pr'«y>.>ii;'^^  of  aumocia,  ail  the  nareotme  goes  dovn  with  the  iiaaM,  Aeeor&i£ 
to  IW' :. «*<.-•  l.»  r  i.V.  2V.  3,  L.  307 1  also,  assmonia  piwiyHiatea  chiefly  ntareotiiie  s^ 
r-i*.  i'. "  '.  -.;.  ■  A^  -'.  ^-  .  -v-;-.  r  Lr.g  to  Merck's  obeerrations)  to  be  coctamed  in  tL> 
firrt  jvr«:p>a:e. 

if  in  the  J*Tf*'^\''^^tWA  o(  moq>hiii^.  only  snffident  ammonia  :< 
a'l'i*:^  to  nfntral:«»  th'-»  li'juid,  part  of  the  morphine  is  thrown  dowi 
afi  a  moconate:  the  ammonia  most  therefore  be  added  in  excess  an-: 
the  oxce««i  allowed  to  eraporate.  Morphine  which  has  been  pre- 
cifir-it'd  hv  ariirii^'Tiia  frr'in  analcr»holic  solution  contains  meconate  •': 
lirf:e.  whicli  exist*  in  the  extract  as  an  acid  salt  (Gniboort).  If  3^  02. 
fiolntion  of  aiumr.rjia  be  added  to  an  extract  made  from  15  oz.  ophsL 
and  ij6  '.z.  ?.!:ohol,  and  the  liqnid  filtered  after  half  an  honr,  the  crr>. 
talline  precipitate  will  contain  narcotine,  but  no  morphine,  'whif^i  m.'iy 
easily  Yxi  o'ntain*-d  pure  from  the  filtrate  (Hamdohr,  Pharm.  Zeit*'.hr. 
1854;  .V.  Rupert.  4,  ?j:)), 

Kf'bi'|Tjet  em]»I'n'tf  magiicsia  instead  of  ammonia  for  the  precipitati"! 

of  extract  of  Opijirn.^^n  the  n^e  of  lime  poe  above,  and  on  that  of  pot^.-k 
b*-V.w  :  ^fi,\i\.  if  c  :.;•.. yd  in  ctcc*=.  r'*Jj«>3oWe  the  morphine  which  is  at  fir^  pfr- 
cipitate<L 

3.  Pun'ikatiun,  Since  morj»liine  precipitated  by  ammonia  contaiij< 
or  may  contain  colouring"  matter,  rosin,  narcotine,  thebaine  and 
papaverine,  it  must  be  puiilied  by  one  of  the  following  methods,  in  which, 
attention  is  (in  most  cases)  chiefly  directed  to  the  separation  of  th?- 
narcotine, — that  of  the  other  substances,  if  it  does  not  take  place  at 
the  .-ain<*  tiiiK%  boing  attained  by  reciystallisation  from  alcohol.  Animal 
charcoal  is  to  be  avoided,  as  it  takes  up  morpliine ;  it  appears  however 
fn;m  G  utile's  experiments,  that  the  use  of  moist  bone-black  which  has 
been  cleansed  with  hydrochloric  acid  and  not  reburnt,  is  less  ob- 
jectionable than  is  commonly  supposed,  since  he  obtained  by  tliis 
method  as  much  as  8f  p.  c.  morphine.  The  decoloration  of  the  acid 
solution  takes  place  more  easily  than  that  of  the  alcoholic  (Guthe, 
N.  Br.  Arch.  60,  Vd'2). 

a.  When  fjowdered  morphine  containing  narcotine  is  warmed  witii 
water  slightly  acidulated  with  acetic  (or  hydrochloric)  acid,  till  the 
liquor  be)j:in8  to  redden  litmus,  the  whole  of  the  morphine  dissolves 
and  the  narcotine  remains  on  the  filter  (Pelletier ;  Robiquet,  «7.  Pkarm. 
9,  530 ;  Merck).  The  solution  of  the  two  bases  in  excess  of  acetic 
acid  may  also  be  evaporated  down,  the  narcotine  then  losing  its 
acid,  and  crystallising  out,  while  the  acetate  of  morphine  remains  for  the 
most  part  undecomposed,  and  may  be  extracted  with  water  (Merck). 

b.  If  the  precipitate  is  dissolved  in  water  containing  hydrochloric  acid 
(or  sulphuric  acid  according  to  Pelletier),  hydrochlorate  (or  sulphate) 
of  morphine  crystalhses    out    after  concentration,   while  colonring 
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matter  and  narcotine  remain  in  the  mother-liquor,  and  may  be  re- 
moved by  pressing  the  crystals  (Lange;  Wittstock).— Henry  & 
Flisson  (/.  Fharm.  14,  241)  and  Gregory  (Edinb.  M^d.  and  Surg,  J. 
107,  831 ;  J.  Fharm.  19,  278)  combine  the  two  methods  of  purification 
(a  and  b),  inasmuch  as  they  warm  the  precipitated  morphine  in  water 
contammg  a  little  hydrochloric  acid,  as  long  as  the  acid  is  thereby 
neutralised,  filter  from  the  narcotine  and  resin,  and  recirstallise  the 
hydrochlorate. 

c.  When  the  hydrochloric  acid  solution  of  morphine  and  narco- 
tine is  supersaturated  with  solution  of  pota»h,  the  morphine  is  dis- 
solved in  the  first  instance— a  small  quantity  of  narcotine  only  in 
presence  of  a  large  quantity  of  potash,  and  after  prolonged  action ; 
the  liquid  should  be  quickly  filtered  (Robiquet ;  Wittstock). 

d.  Ether  extracts  all  or  almost  all  the  narcotine  from  finely 
powdered  morphine.  This  method  of  purification  does  not  succeed  yery  weU 
(Pelletier,  Mohr.)  Winckler  (Ma^,  Fharm.  9,  281)  uses  ether-alcohol  instead  of 
ether. 

e.  When  the  ammonia  precipitate,  either  dried  or  still  moist,  is 
drenched  with  alcohol  of  66  p.  c.  and  left  to  stand  for  twelve  hours, 
the  alcohol  takes  up  very  little  morphine,  but  much  colouring  matter 
(^^ertiimer;  Thomson,  Thorns.  Ann.  15,  473;  Schw.  81,  486;  Choulant, 
aUb.  56,  343;  59,412;  Girardin,  J.  Pharm.  14,  246).— In  this  case, 
alcohol  takes  up  morphine,  narcotine,  codeine  and  thebaine  (Pelletier). 

»See  below. 

/.  When  crude  morphine  is  dissolved  in  water  containing  hydro- 
chloric acid,  and  a  considerable  excess  of  hydrochloric  acid  is  added,  a 
crystalline  precipitate  of  hydrochlorate  of  morphine  is  formed.  This  is 
pressed,  dissolved  in  hot  water,  with  addition  of  \  as  much  alcohol  as 
water,  and  precipitated  by  ammonia ;  and  the  precipitated  lamines  are 
purified  by  a  repetition  of  the  process  (Hirzel,  Fharm.  Zeitschr.  1851,  6 ; 
Lieh.  Kopp'a  Jahresber.  1851,  467). 

g.  If  the  precipitated  mixture  of  morphine  and  narcotine  is  washed, 
and.  then  heated  with  water  and  a  slight  excess  of  sulphate  of  copper, 
the  morphine  dissolves  as  sulphate,  with  separation  of  terbasic  sul- 
phate of  copper,  which  remains  undissolved  together  with  the  nar- 
cotine. After  filtration,  the  excess  of  copper-salt  is  precipitated 
by  hydrosulphuric  acid,  and  the  morphine  by  ammonia  (De  Yry, 
N.  J.  Fharm.  17,  439). 

If  the  morphine-precipitate  contains  opianyl,  the  latter  may  be  ex- 
tracted by  agitation  with  ether,  after  supersaturation  with  hydrochloric 
acid  (Pelletier). 

B.  In  ca^e  it  is  desired  to  obtain  all  the  principal  constituents  of  the  opium. 

1.  Robertson-Gregory's  method. 

Opium  cut  in  small  pieces  is  exhausted  with  water  at  38** ;  the 
extract  is  evaix)rated  down  to  a  syrup,  after  the  addition  of^powdered 
marble  ;  excess  of  chloride  of  calcium  is  then  added ;  and  the  whole  is 
boiled  for  a  few  minutes.  The  liquid,  when  cold,  is  diluted  with  a 
moderate  quantity  of  water,  which  throws  down  flakes  of  resin,  together 
with  meconate  of  lime  and  colouring  matter;  then  filtered  and 
evaporated  to  the  crystallising  point,  with  addition  of  a  piece  of 

2  K  2 
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marUe ;  and  the  renttinmg  wAnilon  is  poured  off  from  the  sedimeLt. 
The  crvi^tals  obtained  after  oooting  and  oonopntratiii^,  are  separate-: 
hy  pre»!?ure  fnmi  the  black  mother-Uqnor  (Eobertecm,  •/.  J^^oti-  1?. 
168 ;  fsee  also  19,  278).  Cooerbe  oonoentrates  the  aqueous  extract 
opium,  in  winter  to  10^,  in  summer  to  15'  and  higher;  adds  cfaloh: 
of  calciom  to  the  extent  of  -(th  of  the  opram  employed;  then  cooLs. 
collects,  and  presses  the  cnrstalline  mass  whidi  has  separated. 

The  crjstak  are  a  mixtore  of  the  hydrochlorates  of  mtorpkme  as'^ 
eodttru^ :  the  J  become  white  bj  r^wated  cnrstaDisatioo,  and  when  d:^ 
Holved  in  water,  are  decomposed  by  ammonia,  whereby  the  morphiiie 
is  precipitated,  while  the  codeine  remains  in  solution,  and  may  b^ 
separated  by  coucentration  and  boiling  with  solution  of  pota-'s 
(R/ibiquet,  .V.  J.  Pharm.  19.  16C»;  Anm,  Pkcarwu  4,  106). 

Tfuhaifte  and  narc^M  (also  nareotine,  papaverine,  and  opianyl)  ar^ 
obtained  in  the  f<  '11  owing  way  f n>m  the  Uack  mother-liquor  expressed 
from  the  hydrochloraies  of  morphine  and  codeine,  a.  The  Hquor  s 
evaporated  down  to  the  consistence  of  treade,  and  again  dOoted  with 
water  addulated  with  hydrochloric  acid;  a  black  matter  oontainin^ 
ulmin  then  rises  to  the  surface,  and  may  be  removed  with  a  skimming- 
ladle. 

The  dear  liquor  is  mixed  with  ammonia,  which  throws  down 
morphine  and  thebaTnc  as  a  black  precipitate  (to  be  separated  by 
boiluig  ether  after  drying  and  pulverisation) ;  and  the  filtrate,  after 
beiii^  concentrated  to  a  thin  syrup,  is  violently  shaken  up  ^th  ether, 
in  order  to  extract  opianyL  The  remioning  black  liquid  solidifies,  iu 
the  cold,  to  a  crystalline  mass,  from  separation  of  naroeine.  In  thl« 
way,  40  lbs.  opium  yielded  50  oz.  morphine,  1^  oz.  codeine,  1  oz. 
thebaine,  1  oz.  ojiiauyl,  and  6  drachms  narceine  (Couerbe,  Ann,  Chim. 
Phys.  59,  167). 

b.  The  aqueous  extract  is  diluted  with  water,  filtered,  and  pred- 
pitated  by  ammonia ;  and  the  precipitate  separated  from  the  liquor 
(which  contains  narceine)  is  dissolved  in  boiling  alcohol ;  the  alcoholic 
solution,  on  cooling,  yields  crystals  of  narcotine  and  papaverine. 
The  mother-liquor  leaves,  on  evaporation,  a  dark  amorphous  residue, 
containing  all  the  thebaTne,  together  with  a  little  narcotine  and  much 
resin.  It  is  treated  with  hot  acetic  acid;  basic  acetate  of  lead  is 
added  in  sufficient  quantity  to  produce  a  distinct  alkaline  reaction; 
and  the  predpitate,  which  contsons  narcotine  (papaverine  ?)  and  resin 
is  separated  from  the  solution  containing  the  thebaine,  from  wliich 
(after  removal  of  the  lead  by  sulphuric  acid)  the  thebaine  is  pre- 
cipitated by  ammonia.  —  The  liquor  containing  narceine  (see  aboTc)  is 
predpitated  by  neutral  acetate  of  lead,  filtered,  freed  from  exces*? 
of  lead  by  sulphuric  add,  and  neutralised  with  ammonia ;  on  evapora- 
tion at  a  gentle  heat,  narceine  crystallises  out  (Anderson,  Ann.  Phann, 
86,  180).  Opianyl  and  papaverine  may  still  be  obtained  from  the 
mother-liquor  of  the  narceine,  by  the  method  given  iu  vol.  xiv, 
p.  423,  3. 

2.  Pelletier*8  method,  (hie  kilogramme  of  Smyrna  opium  is  worked  np 
with  the  hand  in  2  kHos.  of  cold  water,  the  solid  matter  allowed  to  settle, 
the  liquid  decanted,  and  the  sediment  treated  in  this  way  four  times, 
then  washed  with  a  jet  of  water  and  filtered.  The  aqueous  solution  is 
evaporated ;  the  residue  again  taken  up  in  water ;  and  the  solution  is 
filtered  from  the  undissolved  narcotine,  heated  to  100®,  mixed  with 
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amnionia,  and  boiled  for  10  minutes  to  expel  the  excess  of  ammonia. 
If  it  be  now  filtered  while  boiling  hot,  morphine  remains  on  the  filter, 
tog'ether  with  resin,  while  many  nearly  pure  crystals  of  morphine  fonn 
in  the  filtrate.  If,  on  the  other  hand,  the  solution  is  allowed  to  cool 
sloTvly,  crystals  of  morphine  are  obtained,  enveloped  in  a  crust  of 
resin.  This  crust  is  treated  with  ether,  which  extracts  narcotine, 
opianyl,  and  oily  matters ;  as,  however,  it  is  difficult  to  extract  the 
"whole  of  the  narcotine  in  this  way,  the  morphine  is  converted  into 
sulphate,  crystallised  in  that  form,  and  therebv  separated  from  the 
uncrystallisable  sulphate  of  narcotine,  after  which  it  may  be  pre- 
cipitated from  the  sulphate.  — The  liquor  from  which  the  greater  part 
of  the  morphine  has  been  separated  by  ammonia,  still  deposits  a  small 
quantity  on  evaporation.  This  is  collected,  and  baryta-water  is  added 
to  the  filtrate,  which  precipitates  meconic  acid  and  brown  colouring 
matter ;  these  are  separated  by  boiling  alcohol.  —  The  filtrate  contain- 
ing baryta  is  freed  from  that  substance  by  carbonate  of  ammonia,  and 
evaporated  down  to  a  thick  syrup,  which,  after  standing  several  days 
in  the  cold,  soUdifies  to  a  pulpy  mass  of  crystals. 

This  mass  is  drained  and  strongly  pressed  between  linen,  and  the 

press-cake  is  boiled  with  alcohol  of  40°,  whereby  narceine  is  extracted, 

which  may  be  pmified  by  frequent  crystalUsation  from  hot  water  or 

alcohol,  with  help  of  animal  charcoal.     If  it  also  contains  opianyl, 

this  substance  may  be  extracted  by  treatment  with  ether.  —  The 

rest  of  the  opianyl  remains :  a.  In  the  mother-liquor  expressed  from  the 

narceine ;  b.  in  the  mother-liquor  left  after  the  recrystallisation  of  the 

narceine ;  and  o.  in  the  portion  of  the  press-cake  which  did  not  dissolve 

in  the  alcohol.     It  is  extracted  from  each  of  these  materials  by  shaking 

up  with  ether;  but  that  from  a  requires  further  purification  by  solution 

in  boiling  water,  whereby  portions  of  fat  and  narcotine  taken  up  at  the 

same  time  by  the  ether,  are  left  undissolved,  and  may  then  be  separated 

by  hydrochloric  acid.     The  portion  of  the  press-cake  (c)  which  was 

undissolved  by  alcohol,  having  been  thus  freed  from  opianyl,  dissolves 

when  drenched  with  water,  with  the  exception  of  a  little  opium-marc ; 

the  aqueous  solution  contains  an  acid,  some  brown  colouring  matter, 

and  gum  (Pelletier). 

Since  it  happens  in  this  process  that  the  liquor    from    which 

morphine,  meconic  acid,  and  the  excess  of  baryta  have  been  separated, 

becomes  mouldy  after  being  evaporated  down  to  a  syrup,  or  if  further 

concentrated,  refuses  to  crystallise,  from  being  too  glutinous,  Pelletier 

proceeds  with  it  as  follows,  in  order  to  obtain  morphine,  codeine, 

narceine,  and  opianyl  (J,  Pkarm.  21,  557  ;  Ann.  Pfiarm,  16,  27).     He 

supersaturates  with  hydrochloric  acid,  and  evaporates  down  to  a  syrup, 

then  leaves  it  to  stand  in  the  cold  till  it  sets  to  a  crystalline  pulp. 

This  he  presses,  and  punfies  the  crystals  by  solution  in  warm  alcohol 

of  36°  B., — which  leaves  caoutchouc  and  extractive  matter  imdis- 

solved, — then  by  repeated  crystallisation 'from  alcohol,  and  decolorisa- 

tion  of  the  aqueous  solution  by  charcoal.    The  crystals  thus  obtained 

contain  morphine,  codeine,  narceine,  as  hydrochlorates,  together  with 

opianyl,  the  same  bodies  remaining  also  in  the  expressed  mother-liquor. 

a.  These  crystals  are  treated  with  water  at  50°  until  -^^ihs  is  dissolved, 

leaving  fVth,   principally  narceine,  undissolved.     This  is  freed  from 

adhering  hydrochlorate  of  morphine  by  recrystallisation  from  boiling 

water,  and  from  a  trace  of   opianyl  by  ether.  —  The   solution  of 

the  T^^ths  is  evaporated  down  and  freed  from  opianyl  by  ether;  the  hydro- 
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3.  M^rr*  k  f-A\.  »  -:-.r.5  ^v^L  t'.-:  vl-  t  that  c-I-Ize   ai:i  tiiebal-- 
fyy:  .T  ill  *'''ri::i  a-  s-4  '^  &:.  i  :a  :L'*  «i:^:^  are  ii:»t  s-i-Iable  in   ether  : 
1.    Kvhai-:^    f'^'i--.'- i    ' ;  :*::^   w:":L   b  lIiLsr  ether-   which    exrrfc::* 
i^'^wf'*.  .f'..  o:/!-a.-vL  a*.  1  ir>:tlii   -s  n-\.::-rr^    2.  Warnas  the  readne  w:'-! 
a  l.*'I';  wat^r  ar*  1  car'*-:.4te  <-i  j.-  ta-L  and  afterwards  bous  it  o^r 
w!*L  ^'r.r.  wr.- r-Vv  C/d-.-T.--,  t  .  '"  -::.e,  T-".rT-hvr?xine,  and  cao^iui    "-.- 
arc'  rv*i':-l  ;;i  k  .!'it:orj.     :i.  B'li»   in  alcv-h-'l  the  c^om   w^ch  Lis 
alrfr^'Jv  J^^-'-'fi  tw^':•e  treate^l  v.i»h  ether,  in  order  to  obtain  the  m>r- 
rJi-'.-f .     The  r^'-idue  oh'aited  bv  eva:-  »rdtiLz  the  first  ethereal  extra:- 
y\i'\A'\  '''jjanyl  to  boil ing"  water.  a;:d  liarc-jtine  to  bcHlmg' alcobc^  — 
On  eva[<>rdiiiig'  the  second  ethereal  extract  and  drenchmg'  the  residiie 
with   dihite  hydnK-hloric  acid^   resin  separates  out,   while    oodeI>?^ 
thebaine,  and  jK^rphyr'^'xiue  are  dissolved,  and  may  be  separated  I'V 
ammonia,  which   precipitates   only  tlie   tbebalne  and  poriATro3doe- 
Thc*  crAf-inc  Ih  pre^-ipitated  from  th*?  ammoniacal  filtrate  by  canstit* 
j/jta«h.     The  thebaine  and  porphyroxine  on  the  other  hand  are  dis- 
solved in  ether,  the  sol nt ion  is  evajxirated,  and  the  residue  drenched 
with  alcohol,  which  quickly  dissolves  the  porphyroxine,  leaving  tfie 
thebaine.  —  The  morjihine  of  the  alcoholic  extract  is  obtained  by  evap> 
ration,  solution  in  dilute  acetic  acid,  and  precipitation  with  anunoiiia 
(Merck,  Ann.  Pharm,  21,  201). 

4.  Rie^ei  exhausts  pulverised  opiom  Rucoessively  with  boiling 
ether  and  water,  and  thus  obtains  an  ethereal  solution  containing 
opianyl,  narcotine  and  porphyroxine  (together  with  caoutchooc,  lesin 
and  fat);  and  an  aqueous  solution  wliich  yields  morphine,  codeine, 
raeconic  acid,  thebaine  and  narceine. 

a.  Treatment  of  the  ethereal  solution.  The  ether  is  distilled  off  and 
the  brown  saline  mass  well  boiled  with  water,  which  takes  up  chiefly 
the  opifinyl,  to  be  purified  by  rei)cated  solution  in  ether  and  water.  Tlie 
ethereal  extract  which  has  been  exhausted  with  water  yields  nar- 
cotine and  jxirphyroxine  to  boiling  alcohol,  while  caoutchouc,  resin  and 
fat  remain  undissolved.  In  order  to  separate  the  narcotine  from  the 
porphyroxine,  the  alcoholic  extract  is  brought  to  the  crystallising  point; 
the  crystals  are  dissolved  in  boiling  alcohol  (contaiiung  hydrochloric 
ocidp  Kr.)  and  precipitated  by  ammonia;  the  precipitate  is  dissolved  in 
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dilute  hydrocliloric  acid ;  and  the  solution  is  evaporated  down  to  a 
^yrup,  which,  on  standing  for  some  time  in  a  dry  place,  solidifies 
to  a  mass  of  needle-shaped  crystals,  from  which  narcottne  can  be 
obtained.  The  expressed  mother-liquor  treated  with  excess  of 
cxminoiiia  gives  a  precipitate,  whose  alcoholic  solution  crystallises  on 
cvajxjration  in  shining  needles  ol  porphyroxiiie. 

b.    Treatment  of  the  aqueous  solution.     The  coucejitratcd  solution  is 
iinxcd  with  a  quantity  of  chloride  of  calcium  equal  to  ^th  of  the  opium 
employed,  then  boiled  for  some  time  and  left  to  cool ;  and  the  crystal- 
line  mass  (a)  consisting  of  meconate  of  lime,  hydrochlorate  of  mor- 
phine, and  codeine  which  separates  out,  is  collected.     On  digesting  this 
mass  in  cold  water,  meconate  of  litne  remains  behind :  the  aqueous  solu- 
tion concentrated  and  neutralised  at  the  same  time  with  carbonate  of 
potash,  yields  an  additional  quantity  of  meconate  of  hme,  and  after  the 
separation  of  this  salt,  solidifies  to  a  crystalline  mass  of  hydrochlorate 
of  morphine  and  codeine,  which  may  be  separated  by  ammonia.      The 
black  syrup  separated  from  the  crystalline  mass  is  diluted  with  water 
acidulated   with    hydrochloric  acid,   filtered  from  a  resinous   gum, 
and  precipitated  with   ammonia,   which   throws   down  ntorphine  and 
thebatne ;  these  may  be  separated  by  ether,  which  takes  up  the  latter. 
The  ammoniacal  filtrate  evaporated  down  and  cooled,  yields  crystals 
of  narceine  (Riegel,  Jahrb.pr.  Phann.  11,  103). 

Estimation  of  Morphine  in  Opium,     15  grammes  of  opium  cut  in 
pieces  are  tritm*ated  with  60  grms.  alcohol  of  71  p.  c. ;  the  solution  is 
strained  through  linen ;  and  the  residue,  after  being  pressed,  is  again 
treated  in  the  same  way  with  40  grms.  alcohol.     The  alcoholic  tinc- 
ture mixed  with  4  grms.  of  aqueous  ammonia  yields  in  12  hours  crystals 
of  morphine  and  narcotine,  which  are  collected,  washed  several  times 
with  water,  and  stirred  up  in  the  water;  the  crystals  of  morphine  then 
sink  to  the  bottom,  while  those  of  narcotine,  being  lighter,  remain 
longer  suspended  and  may  be  separated  by  decantation  (Guilleiinond, 
J\^  /.  Pharm.  16,   17;  Pharm.  Centr.  1849,  720;  Lieb.  Kopp%  Jahresb. 
1849,  607).    Riegel  (jahrb.  pr,  Pharm.  23, 202),  removes  the  narcotine 
precipitated  together  with  the  morphine,  by  washing  with  ether  or  with 
chloroform.     Since  the  quantity  of  alcohol  employed  by  Guillermond 
is  not  sufficient  for  the  exhaustion  of  the  opium,  and  as  12  hours  is 
not  time  enough  for  complete  crystallisation  (Reveil;  Guibourt),  the 
latter  treats  dry  powdered  opium,  or  the  aqueous  extract  of  opium, 
with  alcohol,  either  warm  or  cold,  allowing  it  in  either  case  to  stand 
in  the  cold  for  24  hours,  to  permit  the  separation  of  the  resin,  the  wax, 
and  a  portion  of  the  narcotine.     The  tincture  is  drawn  off  with  a 
pipette,  the  residue  washed  with  alcohol,  and  the  entire  liquid  pre- 
cipitated by  a  slight  excess  of  ammonia.    After  evaporation  of  the  ex- 
cess of  ammonia,  the  morphine  is  allowed  to  crystallise  out  completely, 
then  collected  and  washed  with  alcohol  of  50  p.  c,  afterwards  with 
alcohol  of  40  p.  c,  and  finally  with  ether.    The  extract  prepared  with 
cold  water  from  20  or  30  grms.  of  opium,  may  also  be  redissolved  in  cold 
water;  the  solution  precipitated  by  ammonia;  and  the  precipitate  col- 
lected after  36  hours,  washed  with  cold  water,  then  with  alcohol  of 
40  or  50  p.  c,   and  crystallised  from  boiling  alcohol  of  85   p.  c. 
(Gruibourt). 

On  the  Mtimfttaon  of  morphine,  aeo  further :  Fordos  {CompU  rend.  44,  1256 ; 
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3':  J.  Pharm,  32,  101  ;  Chem,  Centr.  1857,  589 ;  Kopj^t  Jahr^h,  1857,  ©08 
Meurain  (^.  J.  Pharm,  23, 176  and  262)  ;  L.  Eidfer  Ujm.  ^ibrsrm.  103,  27. 
abctr.  J,  pr,  Ckem.  73,  55  ;  Ckem.  CetUr.  1857,  925 ;  A"  X  Pkarm.  32,  46Q  ;  A.  Fnr 
(JV.  J".  Fharm.  43,  45) ;  on  an  older  process  by  Guillennond,  see  •/'-  J'MtMrm,  14^  4V. 
On  the  detection  and  identification  of  morphine  in  cases  of  poiaonxng*  see  Lir 
saigne  {Ann,  Chim.  Phys.  25,  102)  ;  Menner  {J.  CJUm.  m€d.  28,  12)  ;  Staa  {S.  J 
Pharm.  22,  281 ;  J.  pr.  Chem.  55,  282 ;  Jahr.  pr.  Pkarm,  24,  813  ;  Xieft.  ^ovpt 
Jakresb,  1851,  640)  ;  Flandin  (Compt  rend.  36,  517  ;  J.  pr.  Chem,,  60^  185) ;  Or.^ 
(Ann.  Pharm.  100,  46)  ;  t.  Uslar  &  J.  Erdmann  {Ann.  Pharm.  120,  121  ;  Zeiitek-. 
Chem.  Pharm.  5,  13)  ;  J.  Erdmann  {Ann.  Pharm.  122,  360;  ZeiUcir.  Ckem.  Pkam. 
5,  466). 

Properties.  Crystallised  morphine  (see  below)  gives  off  water  at  &  tem- 
perature of  120**,  becoming  anhydrous,  and  then  melts  easily  to  a  colour- 
less oil  which  solidifies  to  a  crystalline  mass  on  cooling-  CSertiimer. 
Duflos).  It  has  neither  taste  nor  smell  (Sertiimer);  when  iinelj^  po^vden*^ 
(or  in  solution)  it  is  very  bitter  (Geiger).    Its  action  is  strong-Ijr  nanx^iic. 
According  to  Lefort,  when  continued  doses  are  given,  it  passes  into  the 
urine;  according  to  J.  Erdmann,  when  large  doses  are  ^ven,  iti^ 
found  in  the  stomach  and  intestines,  but  after  smaller  doses,  it  appears 
to  be  decomposed  in  the  body,  so  that  only  traces  of  it  can  be  re- 
covered {Ann.  Pharm.  122,  360).     In  opium-smoking,  a  portion  o(  the 
morphine  is  volatilised  imdecomposed  (Descharmes  &  Benard  Compt. 
rend.  40,  34).     In  a  hot  aqueous  or  alcohoHc  solution,  it  exhibits  ac 
alkaline  reaction  with  turmeric,  rhubarb,  Brazfl-wood  and  reddened 
litmus  (Sertiirner),  but  it  does  not  turn  the  tinctiure  of  mallows  greesi 
(Guibourt,  J.  Pharm.  9,  382).  —  Molecular  rotation  to  the  left,  lo  a 
sulphuric,  hydrochloric  or  nitric  acid  solution  [a]  r  =  89-8°  ;  nearly  as 
great  in  an  alcoholic,  less  in  an  ammoniacal  (  [a]  r  =  71*47**)  or  in  an 
alkaline  solution  (  [a]  r  =  45-22'0  (Bouchardat,  N.  Ann.  Chim^  Pkp. 
9,  221). 
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So,  according  to  Laurent, — Liebig's  formula  contains  1  at.  hydrogen  less.  —  Seg- 
nault's  formula  is  0»NH»O».  —  Isomeric  with  piperine  (xv.  18). 

Decompositions.  1.  Morphine  yields,  by  drif  disttUationy  carbonate  of 
ammonia,  empyreumatic  oil,  and  charcoal  (Seguin).— 2.  When  heated 
above  its  melting  point,  it  assumes  a  purple  colour  (Merck),  and  solidi- 
fies on  coohng  to  a  black  resinous  mass  (Braconnot);  when  heated  still 
more  strongly  in  the  air,  it  gives  off  vapours  having  a  resinous  odour, 
and  then  burns  quickly,  with  a  bright  red  and  very  sooty  flame,  leaving 
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behind  a  bulky  and  very  combustible  charcoal.  —  3.  A  salt  of  morphine 
dissolved  in  water  is  decomposed  by  a  current  of  electricity,  as  violently 
as  by  hot  concentrated  nitric  acid  (Rochleder  &  Hlasiwetz,  Wien,  AkacL 
Ber.  4,  477).  —  4.  Morphine  and  sulphur  melted  together,  give  off 
hydrosulphuric  acid  at  the  moment  of  combination  (Sertumer). 

5.  When  morphine  is  triturated  with  iodine^  reddish-brown  mix- 
tures are  formed,  consisting  perhaps  of  iodide  of  morphine,  which  do 
not  smell  of  iodine.  After  some  nours,  the  colour  changes  to  violet- 
brown,  then  to  black;  the  odour  of  iodine  is  given  off;  and  the 
mixture  contains  hydriodate  of  morphine,  together'with  a  product  of 
the  decomposition  of  morphine  (Pelletier). 

The    violet-brown    mixture    does  not    dissolve    in   cold  water; 
with  Jth  part  of  iodine,  it  forms  a  neutral  solution  in  a  large  quantity 
of  boiling  water,  and  with  \  part  of  iodine,  an  acid  solution  con- 
taining a  large  quantity  of  hydriodate  of    morphine.    With   equal 
quantities  of  morphine  and  iodine,  an  acid  mass  is  obtained,  which  is 
completely  soluble  in  boiling  alcohol,  the  solution  yielding  by  spon- 
taneous evaporation,  first  a  red-brown  substance,   and  afterwards 
crystals  of  hydriodate  of  morphine.     The  red-brown  substance  con- 
tains 35 '34  p.  c.  iodine  [accordingly  Gerhardt  {TraitS,  4,  88)  gives  it 
the  formula  2C'*NH''0*,3I ;   calculation  =  40*1  p.  c.  I.]  ;   it  dissolves 
in  dilute  acids  and  alkalis  only  on  boiling,  and  is  reprecipitated  on 
cooling.     When  treated  with  hydrosulphuric  acid,  under  water,  the 
greater  part  dissolves,  forming  a  limpid  solution,  but  is  thrown  down 
again  on  evaporation ;  ammonia  forms  a  scanty  bitter  precipitate  free 
from  morphine,  and  colours  the  liquid  dull  red.    When  triturated 
with  alcohol  and  mercury,  it  forms  mercurous  iodide,  from  which 
alcohol  takes  up  organic  matter  and  mercuric  iodide.  —  Iodine  forms 
similar  products  with  sulphate  of  morphine  ;  so  likewise  does  chlorine 
when  passed  into  hydriodate  of  morphine  (Pelletier,  Ann.  Chim.Phys.  63, 
185  ;  Ann.  Pkarm.  22,  120).  —  Morphine  is  coloured  reddish-yellow  in 
vapour  of  iodine  (Donne);  acetate  of  morphine  is  coloured  russet- 
brown  by  trituration  with  ^th  iodine  (Voget);  aqueous  acetate  of 
morphiae  forms,  with  a  small  quantity  of  tincture  of  iodine,  a  brownish- 
red  precipitate,  which  disappears  when  stirred ;  with  a  large  quantity 
of  tile  tincture,  it  yields  a  copious,   sparingly  soluble  precipitate 

i Merck).     Cold  aqueous  morphine  is   not  altered  by  iodine-water 
Duflos). 

6.  In  hromine'vapaurj  morphine  assumes  a  pale  orange-yellow  colom* 
(Donne).  In  solutions  containing  1  p.  c.  or  more  of  morphine,  bromine- 
water  forms  a  yellow  precipitate,  which  disappears  on  agitation, 
colouring  the  Hquid  pale  yellow  (Duflos).  Acetate  of  morphine  is 
altered  by  tincture  of  bromine  (Merck) ;  aqueous  solution  of  morphine 
is  not  altered  by  bromine- water  (Duflos). 

7.  Chlorine^gas  passed  through  water  in  which  morphine  is  sus- 
pended, colours  it  nrst  orange-yellow,  then  bright  red,  and  dissolves 
it ;  a  larger  quantity  of  chlorine  again  colours  the  red  liquor  yellow, 
and  separates  flakes  containing  resin  and  a  black  substance,  while 
ammonia  forms  scarcely  any  precipitate  in  the  filtrate  (Pelletier,  J. 
Pharm.  24, 164 ;  Ann.  Pharm,  29,  56).  Morphine  dissolves  in  chlorine- 
water,  with  yellow  colour,  which  is  changed  by  ammonia  to  a  dark 
brownish-red,  without  precipitation  (Braconnot).    Aqueous  salts  of 
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mor^iiiDe  are  oilonred  in  the  mat  mazmer  Lj  dikoiue  (Lepage,  •^ 
/*<jiTii,  jrO,  li^i;   .^  u'^-L-iia  ib  Heurr,  J.  i^tni.  22,  1S4>;  but  <M-li 

parwA  '•:  vrai^-r  (M..-:/*:)  are  l  :  cLanred  bj  cLlorine-water.     Snifiidr 
'  f  si:i.::j  r^.'iui  cj'>-ri-  iL*/  Tf-II.»w  e:»k»ur  partij  to  <£n{ipear  (Dii&i«>.  — 
A  ^v."  --  <'    '-.  '/  '  r*  /   ^  c  '  •u^^  :Li.rj»Lii*e  jeBo-w,  then  quicklr  ^iole't-       \ 
It-wii,  ou  ixiTxLf.'T  a^i'iiii'/n  again  reUow,  and  iliawiii*  it  an  ahrr-^ 
Ma:e  (H/»''.ij''ti;    it  cvrl 'uri  Di>*qitiiiie^sa2ta  daik  onage  rDi^oe^ 
Mr-riA..ii^  iA  c  V'UJt.^i  l»rc»wn-yelj'-»w  W  the  Tapoar  ctf  ciXpride  */" 


I 


><.  M  jri^'iAiMf:  k^'pt  in  contact  wIiL  ammona  for  a  oonsideTable 
alw->rhfi  '•iyjr»-n  aijd  decomjyj*^-  •  «iuil«'jurt).    The  aolaticm  in  ammcolA. 
ahd   i»;.li   1^  «-':i<^r   tbat   io   &   ia-l«  v.   afefrUibt>ii  a  daxic  brown   colo'^ir 

• 

(b-  -u  '.  i;<idt>  The  b-Jutioa  m  y-^UiAh-U  /  l»e*.*  oiea  brown  wben  heated ; 
fii  evu>  mu-.ii  it  ac-juires  a  rtxl,  aoJ  ultima t^riv  Temullkin-red  oolonr, 
hw*:\\'i  i:p,  eiuiiiixi^  the  odour  of  burnt  L-rn,  aitd  leaves  cbarcaai  coa- 
tai!i:ji;r  oanide  of  p^^tasfriuiii  ri>u£<>&).  £xoe«>a  of  hjdrate  oC  potash, 
at  :(^^*v^  generates  metbj'lamiiie  (Wrnhelm,  IfV^  Aba^L  B<r.  4,  3S; 
J/</<.  tiortn,  73,  210).  i 

0.  ^forj'liirje  ^!  »es  u^^t  l<-c^'nj<?  co]'*nrcd  wben  cold  ofl  of  vitrio!  is 
poi:r'd  ovi-r  it  (KUy^'A.  Ft*  -*  i^irs,  Guy);  it  a^omes  a  dirty yeBow cw 
*rTfY  fyl'^rrC^^l ..'  r'.-k,  S-  •].  I  a-  n  k  .i  t;.  :  >  u  It-  '  wn  when  heated  CG  u j )-      I;  dis- 

^'ylv<•.  ..-  .'  L"\  ir,  oil  of  ritriA  v..*':.  e  r^'Cn,  dirtr  icrrj,  brcwrn,  or  wine-reii  eoSuar, 
•cry>r<i:re  to  t^H^  temperature ;  t  •  nr-vHi  ^'-e  the  red  etAooTy  rfquire*  the  ftHiateit  di^ret 

of  beat,  vith  addition  of  waur  ^Duflo^).  When  moiphme  IS  added  to  hot 
oil  of  yitriol,  a  large  qnautity  of  «u1pharoas  acid  is  girea  <^,  and  a 
viscid  liquid  formed,  which  h/ses  it8  colour  od  addition  of  water,  aad 
depohitH  a  black  powder  (Duflos).  —  Morphine  heated  with  excess  of 
dilute  sulphuric  acid,  or  with  anhydrous  sulphuric  acid,  is  convoted 
into  sulphomorphide  (Arppe). 

10.  Concentrated  nitric  acid  colours  morphine  red,  then  yellow 
(Pelletier  ^  Caventou),  yellowish-red  (Lassaigne,  Schlienkamp,  Bicgel), 
ruby-red  (Merck);  first  8affron-yellow,  then  hyacinth-ied,  whidb 
c^jiour  18  niade  darker  hy  carbonate  of  soda  (Duflos).  Aqueoos 
morphine-salts  are  coloured  yellow  by  nitric  acid,  cnange-yenow  when 
heated,  lighter  on  boiling  (v.  Planta);  cold  acjueous  morphine  becomes 
<  •range-coloured  when  heated  with  nitric  acid  (Duflos).  The  nitnc 
acid  solution  is  decolorised  by  hydrosulphuric  acid  or  sulphide  of 
ammonium  (HiJnefeld,  Sckw.  60,  453) ;  protochloride  of  tin  colours  jt 
red-brown  (v.  Planta).  —  Nitric  acid  forms  oxalic  add  from  morphine 
(fcfcgtiin),  but  no  picric  acid  (Uebig).  It  forms,  as  with  narcotine 
(\).  140),  resinous  products,  from  which  potash-ley  eliminates  methy- 
lamine  (Anderson). 

11.  Nitrous  acid  forms  three  basic  products,  according  to  the  time 
for  which  it  is  allowed  to  act :  C**NH«0»  +  2Aq.,  0»*NH»0»,  and 
(;**NH«0"  (SchUtzenberger,  Compt.  rend.  46,  698 ;  Ann.  JPharm.  108, 
346). 

Oil  of  vitriol  caniamng  a  little  nitric  add  colours  morphine  biown- 
green ;  with  only  a  trace  of  nitric  acid,  the  colour  is  brownish  (Couerbe), 
When  8  or  10  drops  of  oil  of  vitriol  containing  nitric  acid,  {Hrepared  as 
directed  at  page  141,  axe  added  to  morphine,  it  assumes  a  violet-red 
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colour ;  the  addition  of  2  or  8  drops  of  water  assists  the  development 
of  the  colour.  If  a  few  fragments  of  peroxide  of  manganese  (or 
chromate  of  potash:  Otto)  are  added,  the  colour,  after  an  hour, 
becomes  mahogany-brown,  changing  to  dirty  yellow  on  careful  dilu- 
tion with  water  and  almost  complete  neutralisation  with  ammonia, 
or  to  brownish-red  if  the  ammonia  is  in  slight  excess  (J.  Erdjnann). 
A  very  dilute  solution  of  morphine,  which  docs  not  show  any  colour 
with  nitric  acid,  becomes  red  if  oil  of  vitriol  is  also  added.  A  solution 
of  morphine  in  oil  of  vitriol  is  also  reddened  by  saltpetre  or  by  anti- 
monate  of  potash  (Lefort,  Sev.  $cient.  16,  355). 

12.  Iodic  aciVZ  colours  morphine  and  its  salts  immediately  brownish- 
red,  with  separation  and  precipitation  of  iodine  (Serullas,  Duflos). 
Even  y^  grain  acetate  of  morphine  shows  this  colour,  or  the  blue 
colour  of  iodide  of  starch  if  a  little  paste  is  mixed  with  it ;  in  dilute 
solutions  the  reaction  is  slower ;  but  it  is  visible  even  in  7,000  parts  of 
water.  The  same  reaction  is  exhibited  by  biniodate  of  potash  and  its 
combination  with  chloride  of  potassium  or  bisulphate  of  potash  (ii. 
71),  but  not  by  neutral  iodate  of  potash,  except  in  presence  of  sul- 
phuric acid  (Serullas),  or  when  acetate  of  morphine  is  used  (Simon, 
Repert.  65,  205).  Tinctures  of  opium,  or  mixtures  of  morphine  with 
other  alkaloids,  likewise  exhibit  this  reaction  (Serullas).  The  presence 
of  prussic  acid  does  not  interfere  with  it  (Millon,  N.  Ann.  Chim.  Phys, 
13,  57).  In  dilute  solutions  of  morphijie,  the  colour  is  plainer  after 
addition  of  oil  of  vitriol  (Lefort).  —  Ammonia  deepens  the  colour  of 
a  mixture  of  iodic  acid  and  morphine,  so  that  3-77177  morphine  can  then 
be  recognised  (Lefort,  N.  J.  Pharm,  40,  97 ;  Anal.  Zeitschr.  1,  134). 

When  a  mixture  of  morphine  and  iodic  acid  is  diluted  with  water, 
the  solution  poured  off  from  the  iodine  appears  reddish-brown,  but 
becomes  light  yellow  as  the  iodine  volatilises,  and  leaves  on  evapo- 
ration a  Ught-yellow  crystalline  powder,  which  can  be  fi'eed  from  excess 
of  iodic  acid  by  washing.  This  powder  swells  up  when  thrown  on 
glowing  coals  or  heated  in  a  tube  to  125°,  giving  off  iodine  and 
leaving  charcoal,  together  with  a  brown  substance  which  dissolves 
with  brown  colour  in  ammonia.  It  is  sparingly  soluble  in  water,  but 
in  a  few  minutes  both  the  substance  itself  and  the  water  become  rose- 
coloured,  without  any  liberation  of  iodine.  Sulphurous  acid  at  first 
separates  iodine,  which  redissolves  in  excess  of  the  acid ;  the  colour- 
less liquid  assumes  a  beautiful  rose  colour  on  addition  of  potash  or 
ammonia,  but  it  is  again  bleached  by  sulphurous  acid.  —  Oil  of  vitriol 
liberates  iodine  from  the  yellow  powder,  which  therefore  contains  an 
iodate,  together  with  hydriodic  acid  (Serullas,  Ann.  Chim,  Phys.  43, 
211 :  Pogg.  18, 119).    Compare  Pelletier,  Ann.  Chim.  Phya.  63,  192. 

13.  Morphine  is  decomposed  by  periodic  acid,  with  separation  of 
iodine  (Bodeker,  Ann.  Pharm.  71,  64).  A  poilion  of  the  liberated 
iodine  then  forms  hydriodate  of  morphine  (Langlois,  N.  jinn.  Chim. 
Phyg.  34,  278).  — 14.  Bromic  acid  is  coloured  yellow  by  morphine, 
becoming  darker  on  evaporation,  without  formation  of  crystals  (Serullas, 
Ann.  Chim.  Phys.  45,  278).  Bromate  of  potash  has  no  action  on 
morphine-salts,  and  colours  them  only  faintly  yellow  on  addition  of 
sulphuric  acid  (Simon,  Duflos).  — 15.  Chloric  acid  produces  no  colora- 
tion in  the  cold,  but  a  golden-yellow  colour  ^%  thQ  boiling  heat 
(Duflos). 
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16.  Chromate  of  potash  coIootb  a  solatiun  of  morphine   in    oil   <.i 
Titriol   brownish-g^reen,    quick] j    changing  to  emerald- green,    ^with 
evolution  of  gas  (Riegel,   EboU);  it  rednces  manganic   sulphate  t'> 
roangauons  sulphate,  and  permanganate  of  potash  to  mangmnie  aci'i 
(Lefort) ;  the  latter  turns  the  solution  of  morphine  brown,  and  then 
bleaches  it  (Guy,  Anal,  ZeiUchr.  1, 92).    Cold  aqueous  morphine  oc^ocrs 
permanganate  of  potash  green  (Dimos).  — 17.  Morphine  is  colonred 
dirty-brown  by  oil  of  vitriol  and  peroxide  of  lead  (Riegel) ;  red  by  dilate      J 
sulphuric  acid  and  peroxide  of  lead  (Lefort) ;  on  boiling  the  solution  as      1 
long  as  efifervescence  continues,  the  morphine  is  converted  into  an 
amorphous,  yellow,   deliquescent,  acid  body,  Marcband's  moTphetiae 
(E.  Marchand,  J.  Chim.  med.  20,  365).  ' 

I 

18.  Aqueous /er7*ic  hydi-ocldorate  dissolves  morphine  with  blue  colonr, 
and  colours  aqueous  morphine  or  its  salts  bright  blue;  the  bine  colour  i^ 
destroyed  by  acids,  even  by  distilled  vinegar,  also  by  alcohol  and  ether- 
alcohol,  but  not  by  ether  free  from  alcohol,  whereas  alkalis  render  it 
deeper  (Robinet).  According  to  Merck,  the  solution  deposits  sesqni- 
oxide  of  iron,  and  yields  crystals  of  hydrochlorate  of  morphine.  — 
Morphine  is  not  coloured  by  all  ferric  salts  ;  the  finest  colour  is  pro- 
duced by  the  hydrochlorate  and  nitrate;  none  by  the  hydriodate, 
acetate,  tartrate  or  citrate  (Fuchs,  Zeitschr.  Phys,  v.  W.  6,  88). 

When  morphine  is  drenched  with  a  very  concentrated  solution  ol* 
ferric  chloride,  made  as  neutral  as  possible,  the  mixture,  which  at 
first  is  dark-blue,  gradually  turns  paler,  and  solidifies  after  24  hoars 
to  a  dirty  white  mass  of  crystals  of  hydrochlorate  of  morphine, 
without  separation  of  ferric  oxide.  Water  restores  the  blue  colour  of 
the  mixture  and  dissolves  it,  colouring  the  mother-Hquor  rose-red 
after  separation  of  the  crystals,  and  forming  a  solution  which,  if  kept 
excluded  from  the  air,  is  permanent,  and  does  not  deposit  any  oxide  of 
iron.  When  the  mother-liquor  is  evaporated  down,  there  remains  a 
brown  deliquescent  matter,  which  is  partially  soluble  in  alcohol,  the 
remainder  dissolving  with  violet  colour  in  water.  By  evaporating  the 
alcoholic  solution,  digesting  the  residue  in  ether,  and  evaporating  again, 
a  small  quantity  of  minute  greenish  translucent  crystals  is  obtained, 
—together  with  chloride  of  iron — ^which  dissolve  in  water  with  a  fine 
blue  colour,  and  even  in  small  quantity  colour  a  large  quantify  of 
water;  so  that  they  are  probably  the  cause  of  the  blue  coloration 
(Pelletier,  Ann.  Chim,  Phya,  50,  272 ;  Ann,  Pharm.  5,  172). 

19.  A  cold  solution  of  morphine  or  of  its  salts  reduces  nitrate  of 
silver,  even  in  the  dark  (Duflos).  The  reduction  takes  place  even  in 
very  dilute  solutions ;  after  the  reduced  silver  has  been  separated, 
strong  nitric  acid  colours  the  filtrate  orange-violet  (Horsley,  AnaL 
Zeitachr,  1,  617).  The  salts  of  morphine  separate  oxide  of  silver  from 
a  solution  of  argentate  of  ammonia,  and  reduce  it  to  the  metallic  state, 
even  in  diffused  light  (Kieffer).  — 20.  Morphine-salts  give,  with  solu- 
tion of  chloride  of  gold,  a  yellow  precipitate,  which  dissolves  with 
green  colour  in  excess  of  the  morphine-salt,  and  in  hydrochloric  add, 
but  soon  changes  to  a  deep  blue  and  violet,  owing  to  the  sepa- 
ration of  metalBc  gold,  which  is  visible  even  in  very  dilute  solutions 
(Merck;  Duflos;  Larocque,  J,  Chim,  rued,  18,  69G;  Riegel).  —  21.  Mor- 
phine heated  to  the  boiling  point  with  bichloride  of  platinum,  forms 
a  very  dark,  almost  black  mixture,  which  contains  the  platinum-salt  of 
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a  new  base  and  a  dark-brown  granular  acid,  the  latter  being  insoluble 
in  water,  alcohol,  and  ether,  soluble  in  ammonia  and  potash,  and 
forming  an  insoluble  salt  with  oxide  of  silver  (Blyth,  Ann.  Pharm.  50, 
52). 

22.  In  an  alkaline  solution  it  reduces  an  equivalent  quantity  of  red 
prussiate  of  potash  to  yellow  prussiate  (Kieffer).  On  this  reaction 
Kieffer  bases  a  volumetric  determination  of  morphine ;  but  according  to 
Mohr  (Titrirbu^h,  2nd  edit.  p.  523),  the  decomposition  does  not  go  on 
vapidly  enough,  the  rate  varying  with  the  temperature  of  the  solution 
and  the  amount  of  red  prussiate  of  potash  in  excess. 

23.  Iodide  of  methyl  and  iodide  ofethi/l,  heated  with  morphine,  form 
hydriodate  of  methyl-  and  ethyl-morphine.  —  A  mixture  of  crystallised 
morphine  with  chloride  of  amyl  and  alcohol,  remains  unchanged  when 
heated  for  three  days  to  100°,  but  after  from  five  to  fourteen  days* 
heating,  it  deposits  crystals  of  hydrochlorate  of  morphine  (How,  Chein, 
Soc.  Qw.  J.  6,  125 ;  Ann.  Fharm.  88,  336). 

24.  Morphine  does  not  decompose  in  a  fermenting  solution  of  sugar 
(Larocque  &  Thibierge,  J.  Chim.  mid.  18,  689). 

Combinations.  —  A.  With  Water  —  a.  Crystallised  Morphine.  White, 
translucent,  or  nearly  transparent,  chiefly  short  prisms,  belonging  to 
the  right  prismatic  system.  Fig.  53,  without  a,  i,  ^,  and^.  A  rhombic 
prism,  y  :  y  =  127°  20',  having  its  acute  lateral  edges  symmetrically 
truncated  by  w.  y  :  w  =  116°  20' ;  on  these  faces  rests  the  bevelling- 
face  u.  u  :  u  above  =  95°  20' ;  u  :  u  over  m  =  84°  40' ;  u  :  m  =: 
132°  20'.  Cleavable  parallel  to  m  (Brooke,  Phil.  Ann.  6,  118).  — y  :  m 
=  116°  33'5' ;  y  :y  =z  126°  54',  but  instead  of  w,  an  obtuser  bevelling, 
the  two  faces  of  which  meet  above  at  an  angle  of  130°  11'5'.  The 
crystals  are  mostly  short  prisms,  more  rarely  needle-shaped,  sometimes 
also  of  octahedral  habit. 

Crystallised  morphine  is  permanent  in  the  air,  and  undergoes  no 
alteration  at  100°  ;  according  to  Liebig,  it  loses  5*95  p.  c.  water  at 
120°,  becoming  thick  and  opaque;  according  to  Kegnault,  5*99  p.  c. 
(2  at.  -  5-71  p.  c.  HO). 

b.  Aqueous  solution.  —  Morphine  dissolves  in  1000  pts.  cold  water 
(Duflos),  in  960  pts.  at  18i°  (Abl).  According  to  Duflos,  it  dissolves  in 
400  pts. ;  accor(fing  to  Merck,  in  500  pts.  boiling  water. 

B.  With  Acids.  —  Morphine  dissolves  freely  even  in  dilute  acids, 
forming  perfectly  neutral  salts.  It  decomposes  certain  lead,  iron, 
copper,  and  mercury  salts,  combining  with  their  acids.  From  neutral 
sulphate  (and  acetate :  Duflos)  of  copper,  morphine  throws  down  a 
basic  sulphate,  a  portion  of  the  copper,  however,  remaining  in  solu- 
tion (Geiger,  Mag.  Pharm.  19,  154).  —  Most  morphine-salts  are  cry- 
stallisable,  inodorous,  very  bitter,  and  poisonous.  According  to  Las- 
saigne  &  Feneulle,  they  deposit,  in  the  circuit  of  a  voltaic  battery, 
needles  of  morphine  at  the  negative  pole,  and  the  acid  at  the  positive 

pole.     They  exhibit  the  reactions  above  described.  —  Their   aqueouS    Bolu- 

•     tions,  mixed  with  ammonia,  a  fixed  alkah,  baryta,  lime,  or  magnesia, 
deposit  morphine  as  a  crystalline  powder,  soluble  in  excess  of  the 
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precipitant,  except  in  the  case  of  magnesia  — diflScnlt  of  solution,  how- 
ever, in  excess  of  ammonia.  According  to  Anderson  {N,  J.  Phamu 
13,  448),  the  precipitate  formed  by  ammonia  is  composed  of  micro- 
scopic rhombohedi'al  crystals.  The  salts  are  precipitated  by  the  mono- 
carbonates  of  the  alkalis,  and  the  precipitate  is  not  redissolved  in 
excess.  The  alkaline  bicarbonates  precipitate  only  a  portion  of  the 
morphine  from  neutral  morphine-salts;  they  do  not  precipitate  acid 
solutions  in  the  cold  (Duflos,  Fresenius).  Tartaric  acid  prevents  pre- 
cipitation by  the  alkaline  bicarbonates  (Oppcrraann,  CompU  rend.  21, 810; 
Eiegel).  —  Morphine-salts  dissolve  in  water  and  alcohol,  not  in  ether 
or  in  fusel-oil. 

Carbonate  of  Morphine.  —  The  carbonates  and  bicarbonates  of  the 
alkalis  added  to  solutions  of  morphine -salts,  precipitate  morphine  free 
from  carbonic  acid  (Lange,  SertUmer,  How,  Langlois).     A  solution 

obtained  in  the  preparation  of  morphine  from  opium,  heated  with  bicarbonate  of 
potash  to  the  boiling-point,  and  left  to  itself  for  twenty-four  hours,  deposited  on  one 
occasion,  grains  of  carbonate  of  morphine  resembling  poppy-seeds ;  but  thej  cotdd  not 
be  obtained  a  second  time  (Eriiger,  N.  Br.  Arch.  49,  31).  —  Water  saturated 

with  carbonic  acid  under  pressure  dissolves  morphine,  and  on  exposure 
to  a  low  temperature,  deposits  it  as  carbonate  in  short  prisms,  which 
should  be  at  once  removed  from  the  liquid.  The  salt,  when  heated, 
gives  off  carbonic  acid  and  water,  leaving  morphine.  It  dissolves  in 
4  parts  of  water,  and  precipitates  acetate  of  lead  (Ohoulant).  — 
Freshly  precipitated  morphine,  suspended  in  water,  is  dissolved  on  the 
passage  of  carbonic  acid  gas ;  the  solution,  cooled  with  ice  and  exposed 
to  the  air,  deposits  crystals  of  morphine  free  from  carbonic  acid  (How ; 
Langlois,  N.  Ann.  Chim.  Phys.  48,  502).  —  By  decomposing  hydro- 
chlorate  of  morphine  with  carbonate  of  silver,  an  easily  decomposible 
carbonate  of  morphine  is  obtained  (How,  Lieh,  Kopp^e  Jahresb.  1854, 
618). 

Phosphate  of  Morphine.  —  The  neutral  salt  forms  cubes,  the  acid  salt 
crystalline  tufts  (Pettenkofer,  Repert.  4,  45).  Bisodic  phosphate  added 
to  hydrochlorate  or  sulphate  of  morphine,  throws  down  a  finely  inter- 
laced crystalhnc  precipitate,  veiy  soluble  in  hydrochloric  acid 
(v.  Planta). 

Hyposulphite  of  Morphine.  —  Sulphide  of  ammonium  is  added  to  an 
alcoholic  solution  of  morphine,  and  the  mixture  exposed  to  the  air  for 
many  hours  or  days ;  or  a  salt  of  morphine  is  decomposed  by  hypo- 
sulphite of  soda.  —  Silky  needles  (C^NH^^O'jHOjSK)' + 4Aq.  It  gives  off 
2  at.  water  at  100**.  —  Dissolves  in  32  parts  of  cold  water,  and  in  1050 
parts  of  cold  alcohol  (H.  How,  Edinh.  New  Phil.  Journ.,  new  serieSj  1,  47) ; 
Pharm.  Centr.  1855,  93;  Lieb.  Kopp's  Jahresber.  1855,  571). 

Sulphate  of  Morphine.  —  a.  Mono-acid.  Needles  grouped  in  tufts 
(Serturner,  Buchholz).  At  120°  they  lose  9*64  p.  c.  water  (Liebig) 
(4  at.  =  9-73  HO) ;  at  130°,  11*59  p.  c.  (Regnault)  (5  at.  =  11-87  HO) ;  the 
dry  salt  is  hygroscopic  (Liebig).  —  It  dissolves  in  2  parts  of  water 
(Ohoulant). 
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Begnatilt.        Felletief        Bobiquet. 
Drisd,  &  Carentou. 

34  C     204    6108    6069    ,..,.... 

N    14    4-20 

20  H    20    5-99    6*48 

7  0 56    16-76 

S0»  40    11-97    1108    12-8 


0"NHWO«,HO,SO»  884    10000 

CrystallUed.  Liebig. 

34  0   204  53-83  53-81 

S  14  3-69  

25  H 26  6-60  652 

12  O  96  25-33  

BO*  40  10-55  10-72 


CWNIP»0«,HO,SO»  +  6Aq 379    100-00 


b.  Bi-acid,  —  When  the  salt  a  is  supersaturated  with  sulphuric 
acid,  the  solution  evaporated  down,  and  the  excess  of  sulphuric  acid 
removed  with  ether,  there  remains  a  salt  which  is  very  sour  to  the 
taste,  and  contains  twice  as  much  acid  as  a  (Pelletier  &  Caventou). 

Hydiiodate  of  Morphine.  —  1.  Prepared  by  dissolving  morphine  in 
hydriodic  acid.  White,  silky  salt,  rather  freely  sohible  in  water  rPello- 
tier,  Ann,  Chim.  Phys,  63,  193).  —  2.  Iodide  of  potassium  added  to  a 
concentrated  solution  of  acetate  (hydrochlorate  or  sulphate:  v.  Flanta,) 
of  morphine,  throws  down  crystals  after  standing*  some  time  (Merck). 
—  Transparent,  brilliant,  slender  needles,  or  four-sided  prisms.  Dis- 
solves very  sparingly  in  cold  water,  more  easily  in  hot  water  and  \i\ 
alcohol.  Contains  28*6  p.  c.  iodine  (Winkler,  «/aAr^.  ^r.  P-^arw.  20, 
323).     OWNH»906,HI  ^  2S-33  p.c.  I. 

Morphine  is  completely  precipitated  by  hiniodide  of  potassium 
(Wagner,  Chem.  Centr.  1861,  941).     Comp.  Tii.  188. 

Chlorate  of  Morphine.  —  Obtained  by  dissolving  morphine  in  warm 
aqueous  chloric  acid.  —  Long,  slender  needles.  Decomposed  suddenly 
by  heat,  swelling  up  and  carbonising  (Serullas,  Ann,  Chim,  Phys.  45, 
279  ;  Pogg,  20,  596). 

Perchlorate  of  Morphine.  —  Obtained  by  neutralising  morphine  with 
aqueous  perchloric  acid.  —  White  silky  tufts  of  needles,  which  melt  at 
160**  and  then  give  off  8'34  p.  c.  water.  Swells  up  when  heated 
strongly.  —  Dissolves  in  water  and  in  alcohol  (Bodeker,  Ann.  Pharm, 
71,  63). 

Bodeker." 

CWNH»'0«,HO  306-0    7059    70-58 

C107 01-6     21-11     21-08 

4HO  360    8-30    8  34 

C«Nff«0«,ClHO»  +  4Aq.  483-5    lOO'OO    lOO'OO 

Hydrochlorate  of  Morphine.  — 100  pts.  morphine  absorb  12*67  parts 
hydrochloric  acid  gas  (Liebig),  12-58  parts  at  140°  (Regnault), 
(1  at.  =»  12-28  HCL).  —  Morphine  does  not  dissolve  perceptibly  in  cold 
concentrated  hydrochloric  acid.  On  addition  of  water,  thick  curdy 
flakes  are  formed,  which  dissolve  in  a  larger  quantity  of  water  (Geiger). 
Aqueous  acetate  of  morphine  solidifies  almost  immediately  on  the 
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addition  of  common  salt,  owinff  to  the  formation  of  hydrochlorate  of 
morphine  (Robinet,  Merck).  When  hydrochloric  acid  at  80°  is  satu- 
rated with  morphine,  the  neutral  liquid  becomes  add  on  cooling,  even 
before  the  appearance  of  crystals  (Kobiquet).  —  White,  soft  tufts  of 
needles,  having  a  silky  lustre ;  also  larger  transparent  prisms  (Sertumer, 
Bucholz).  Very  bitter  (Robinet).  Neutral.  Not  altered  by  exposure  to 
the  air  (Liebig).  —  When  heated  in  a  closed  tube  with  alcohol  to  200**, 
it  blackens,  forms  a  small  quantity  of  ether  recognisable  by  its  odour, 
but  no  permanent  gas  (Reynoso,  Compt,  rend,  42,  686).  —  It  dissolves 
in  from  16  to  20  pts.  cold  water  (Bucholz),  in  20  pts.  water  at  18^** 
(Abl ;  Cass  &  Garot),  in  less  than  1  pt.  boiling  water  (Merck).  The 
aqueous  solution  does  not  deposit  any  morphine,  even  on  repeated 
evaporation  (Geiger).  It  is  precipitated  by  concentrated  hydrochloric 
acid  (Uirzel).  It  dissolves  m  40  parts  alcohol  (Cass  &  Garot),  in  60 
parts  cold  and  in  10  parts  hot  alcohol  of  80  p.  c.  (Wittstein).  Insoluble 
in  ether  (Robinet).  Dissolves  in  19  parts  of  glycerin  and  in  800  parts 
of  fat  oil  (Cass  &  Garot). 

The  crystals  lose  14*23  p.  c.  water  in  a  current  of  air  at  130°,  no 
more  at  160°  (Regnault),  (6  at.  =  14-88  p.  c.  HO). 

Dried,  Eegnanlt. 

34  0    2040    63-45  6346 

N    140    4-35  

20  H   20^    6-22  642 

6  O    480    14-93  

CI  86-5     1105  10*64 


0"NH'90«,HC1  321-5    10000 


Hydrofluate  of  Morphine.  —  Colourless,  '^long,  four-sided  prisms.  — 
Dissolves  sparingly  in  water,  not  at  all  in  alcohol  or  in  ether  (Elder- 
liorst,  Ann.  Pharm.  74,  80 ;  Chem.  Oaz.  1850,  327). 

Nitrate  of  Morphine.  —  Stellate  rays  (Sertiimer),  soluble  in  IJ  pts. 
of  water  (Choulant^.  The  solution  does  not  become  coloured  by  con- 
tinued boiling  (Duflos). 

An  excess  oifluosilicic-alcoJiol  (xv.  437)  forms  a  crystallme  precipitate 
in  solutions  of  morphine  and  its  salts  (Enop).  —  Morphine-salts  are 
pTed^iteLtedhv phosphotungstic acid  {a,  mixture  of  tun^te  of  soda  and  phos- 
phoric acid),  (Scneibler).  Phosphomolyhdic  acid  (xiii.  164)  forms  with 
them  a  pale-yellow  flocculent  precipitate  (Sonnenschein).  They  are 
precipitated  by  phosphantimonic  add  (xiv.  277),  not,  however,  when 
diluted  1000  times  (P.  Schultze).  Chromate  of  potash  precipitates 
morphine  from  moderately  dilute  solutions  (Neubauer,  Anal.  Zeiischr. 

1,  516),  J.  Andr6  {Zeiischr,  Chem.  Pharm,  5,  651)  did  not  obtain  any  chromate 
of  morphine,  on  account  of  the  rapid  decomposition  which  took  place.  Chloride  of 
cadmium  forms,  with  hydrochlorate  of  morphine,  double  salts  whose  for- 
mulae are,  C«*NH"0«,HCl,7CdCH-4aq.  and  C«*NH»0«,HCl,2CdCl+5aq. 
(Gellatly,  N.  Edinh.  Phil.  J.  4,  94  ;  Chem.  Centr.  1856,  606).  Kraut  did 
not  succeed  in  preparing  these  double  salts. 

lodomercurate  of  potassium  throws  down  from  aqueous  sulphate  or 
hydrochlorate  of  morphine,  a  pulverulent  precipitate,  which  soon 
becomes  gelatinous,  and  is  insoluble  in  hydrochloric  acid  (v.  Planta, 
Delffs^.  When  morphine,  mercuric  chloride,  and  iodide  of  potassium,  are 
brought  together  in  aqueous  solution,  a  double-salt  C^NH*»0*,Hg*I», 
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[or  C«Nff»0Sni,2HgII  (Kr.)]  is  precipitated,  sparingly  soluble  in 
water,  more  soluble  in  alcohol.  With  bromide  of  potassium,  instead 
of  the  iodide,  the  corresponding  bromine-compound  is  obtained.  Both 
salts  are  crystal lisable,  free  from  water  of  crystallisation,  not  decom- 
posible  by  dilute  acids,  even  on  boiling  and  on  addition  of  iodide  of 
potassium.  They  are  decomposed  by  caustic  alkalis  (Groves,  Chem. 
Soc.  Qu.  J.  11,  97 ;  Chem.  Centr.  1858,  890 ;  Koj)p*s  JaJiresher.  1858,  363). 

Chloromercurate  of  Morphine.  —  Mercuric  chloride  forms  a  white 
curdy  precipitate  with  hydrochlorate  of  morphine  (Caillot,  Ann,  Chim. 
Phys.  42,  263).  With  sulphate  of  morphine  it  forms,  only  after  con- 
siderable concentration  and  addition  of  common  salt,  a  mUky  (or  pul- 
verulent) precipitate,  which  afterwards  changes  to  needle-shaped 
crystals  (v.  Planta).  —  On  mixing  aqueous  hydrochlorate  of  morphine 
with  mercuric  chloride,  the  double  salt  is  in  part  precipitated  at  once, 
the  rest  being  gradually  deposited  in  tufts  of  crystals ;  it  is  purified 
by  reci-ystallisation  from  hot  alcohol,  and  washing  with  cold  water, 
alcohol,  or  ether.  —  Large,  transparent,  colourless  crystals,  having  a 
glassy  lustre ;  they  may  be  obtained  remarkably  fine  by  leaving  a 
solution  in  concentrated  hydrochloric  acid  to  evaporate  over  lime  in 
vacuo.  —  Dissolves  f re  ely  in  cold  concentrated  hydrochloric  acid,  very 
little  in  cold  water,  alohol,  or  ether,  more  freely  in  hot  alcohol  (Hin- 
terberger,  Ann.  Pharm.  77,  205 ;   Wien,  Akad.  Per.  6,  104). 

Hinterberger. 
Crystals.  mean. 

34  C    2040  23-63  2352 

N 140  1-62  

20  H   200  2-32  2*34 

6  O    480  5-56  

4  Hg 4000  46-32  4612 

5  CI  177-5  20-55  


C»*NH«0«,HCl,4Hga  863-5     10000 


Mercuric  nitrate  added  to  salts  of  morphine  precipitates  white 
flakes  soluble  in  nitric  acid  (Duflos). 

Chloroplatinate  of  Morphine,  —  Bichloride  of  platinum  forms  with 
hydrochlorate  of  morphine  a  yellow  curdy  precipitate,  which  when 
immersed  in  warm  water,  becomes  soft,  dissolves,  and  prystalHses  out 
on  cooling  (Liebig).  Cold  aqueous  morphine  is  likewise  precipitated 
by  chloride  of  platinum  after  standing  for  some  time. — The  chloro- 
platinate dissolves  in  excess  of  morphine-salts  and  in  acids  (Duflos). 

Liebig. 

C3<NH»90«,Ha,CT 391-6    7987    

Pt 98-7     20-13     19-52 

C»»NHW0«,nCl,Pta* 490-2     10000    

Mopphine-salts  are  not  precipitated  by  chloroiridiate  of  sodium  (v.  Planta). 

Formiate  of  Morphine.  —  Small  bitter  prisms,  fusible,  and  easily 
soluble  in  water  (Gobel). 

Alcoholic  hydroferrocyanic  acid  throws  down  from  an  alcoholic 
solution  of  morphine,  after  long  standing,  small  white  easily  decom- 
posible  needles  (Dollfus). — Aqueous /e^rzcyamV/e  of  potassium^  added  to 
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an  aqueous  solution  of  hydrochlorate  of  morphine,  forms  after  a  while 
a  crystalline,  easily  decomposible  precipitate  (DoUfus);  according  to 
Neubauer,  on  the  other  hand,  it  does  not  precipitate  a  solution  of 
hydrochlorate  of  morphine,  even  when  highly  concentrated. 

Cyanide  of  Platinum  with  Hydroq/anate  of  Morphine.  —  Cyanide  of 
platinum  and  potassium  throws  down  from  the  aqueous  solution  of 
acetate  of  morphine,  an  amorphous  curdy  precipitate  which  soon 
becomes  crystalline,  causing  the  liquid  to  solidify  into  a  brilliant 
white  mass.  —  Shining  globules,  and  funnel-shaped  depressed  discs 
consisting  of  small  microscopic  needles,  having  a  silky  lustre  when 
dry.  The  double  salt  becomes  dark-yellow  when  heated  and  white 
again  on  cooling;  melts  partially  at  150°  to  a  brownish-yellow  mass, 
and  when  further  heated,  swells  up,  gives  off  cyanogen,  and  bums  with 
a  sooty  flame.  —  It  does  not  give  off  any  water  of  crystallisation  at 
125°  (Schwartzenbach,  Fharm.  Viertelj.  8,  518;  Chem.  Centr.  1860, 
304). 

Sdiwartzenbach. 

0WNHMO«,HCy,Cy 3880    774    

Pt 98-7     22-6     22-63 


0»«NHW0«,HC7,PtCy 436*7    100-0 


216 

6119 

•  ••• 

60-66 

28 

7-98 

•  ••• 

21 

5-96 

•  ••• 

6-80 

66 

15-86 

•••* 

32 

907 

Hydromlphocyanate  of  Morphine.  —  Sulphocyanide  of  potassium  does 
not  precipitate  neutral  salts  of  morphine  (Artus,  J,  pr.  Chem.  8,  253 ; 
Oppermann ;  Lepage,  J.  Fharm.  26,  140).  It  forms  a  light  flocculent 
precipitate  with  acetate  of  morphine  (0.  Henry,  J.  Fharm.  24,  194) ; 
with  the  hydrochlorate  and  sulphate,  a  crystalline  precipitate  appearing 
at  first  like  dust  (v.  Planta).  —  To  prepare  the  salt,  an  alcoholic  solution 
of  morphine  is  saturated  with  hydrosulphocyanic  acid  not  too  dilute.  — 
Small  limpid  shining  needles.  Melts  at  100°  (Dollfus,  Ann.  Fharm, 
65,  214). 

at  90».  DoUfufl. 

86  C  

2  N  

21  H 

7  O 

2  S  

0WNH»O«,02NHS2  +  HO..  353    ....  10000    .... 
Gerhardt  {TraitS  4,  86)  regards  the  salt  as  anhydrous. 

Acetate  of  Morphine. — A  solution  of  morphine  in  excess  of  acetic 
add  is  left  to  evaporate  in  the  air  (Geiger).  Morphine  is  triturated 
with  water ;  dilute  acetic  acid  is  slowly  and  cautiously  added,  till  it 
dissolves  no  more  of  tlie  morphine  even  after  prolonged  contact ;  and 
the  filtrate  is  evaporated  in  shallow  vessels  between  38°  and  50°, 
preferably  in  a  current  of  air,  since  the  salt  is  decomposed  by  gradual 

evaporation  (Merck).  By  Kukle^s  method  {Baumyartner's  ZeUtckr.  f.  Phys. 
4,  182),  which  consists  in  dissolying  morphine  in  alcoholic  acetic  acid  and  corering  the 
solution  with  a  large  quantity  of  ether,  a  mixture  of  morphine  and  acetate  of  mor- 
phine is  obtained,  not  completely  soluble  in  ether  (Merck,  Ann.  Pharm.  24,  46).—- 

White  silky  needles  groupea  in  tufts  or  cauliflower-like  masses  (Sertiir- 
ner,  Merck).  Very  bitter  (Geiger).  Neutral  (MerckY  When  the  solution 
is  quickly  evaporated,  the  salt  remains  as  a  colourless,  transparent 
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varnish  (Braconnot,  Geiger). — The  aqueous  solution,  when  repeatedly 
evaporated  by  heat,  loses  a  small  portion  of  its  acid,  so  that  the 
residue  is  no  longer  completely  soluble  in  water  (Pelletier,  /.  Pharm.  9, 
523,  Geiger).  The  alcoholic  solution  mixed  with  a  large  quantity  of 
ether,  gives  up  to  the  ether  a  portion  of  the  acid,  so  that  morphiiie  crys- 
talUses  out  (Merck). — DeUquescent  (0.  Henry,  J.  Pharm.  21, 226).  Dis- 
solves in  24  parts  of  water  at  18J°  (Abl,  Oesterr,  pharm.  Zeitschr.  8, 
20\).  Dissolves  freely  in  water,  less  easily  in  alcohol  (Buchholz),  not 
at  all  in  ether  (Geiger).  Soluble  in  60  parts  chloroform  (Schlimpert). 
—  Contains  79*8  p.  c.  morphine ;  corresponding  to  the  formula 
C**NH'»0«,C*H*0*  -f  2Aq.      (Calculation  gives 792  p.  c.  C«NH«0«)  (Kieffer.) 

Cyanurate  of  Morphine. — Tufts  of  long  needles,  mixed  with  crystals 
of  cyanuric  acid,  even  when  morphine  is  present  in  excess.  It  is 
decomposed  by  recrystallisation,  with  formation  of  a  white  amorphous 
mass  (Elderhorst,  Ann.. Pharm.  14^^  84). 

Mellitate  of  Morphine. — a.  Bihasic  f  When  cold  aqueous  mellitic 
acid  is  saturated  with  morphine  and  the  solution  evaporated,  there 
remains  a  brown,  amorphous,  brittle  mass  (Karmrodt). 

b.  Monohasic.^The  solution  of  morphine  in  hot  concentrated 
aqueous  mellitic  acid  soon  deposits  white,  microscopic,  needle-shaped 
crystals,  which  give  off  2  p.  c.  of  their  weight  at  110°.  They  are 
rather  more  soluble  in  cold  than  in  hot  water,  freely  in  aqueous 
ammonia  and  potash,  not  in  alcohol  or  in  ether  (Karmrodt,  Ann.  Pharm. 
81,  171). 

Karmrodt. 
mean. 

C"NH»0«,2H0    803    76-94    

C»0«  96     ........     2406     24-90 


0»^NH»O«,C8H2O«  899    10000 


Aspartate  of  Morphine. — Gum  containing  shining  crystals.  Very 
freely  soluble  in  water  (PUsson,  J.  Pharm.  15,  274). 

Tartrate  of  Morphine. — a.  Neutral. — When  a  solution  of  cream  of  tartar 
is  neutralised  with  morphine,  cream  of  tailar  ciystallises  out  first,  then 
nodules  of  the  morphine-salt,  which  must  be  removed  in  time,  so  as  to 
keep  them  separate  from  the  neutral  tartrate  of  potash  which  after- 
wards crystallises  out.  The  salt  may  be  also  obtained  hy  slow  evapora- 
tion of  an  aqueous  solution  of  tartaric  acid  neutralised  with  morphine 
— Nodular  groups  of  crystals  consisting  of  closely  aggregated  needles. 
Effloresces  on  the  surface  at  20° ;  loses  on  the  average  6*54  p.  c. 
water  at  \^(f  (2C*»NHwo«,C8H«0«  +  Aq.  =  6-76  p.  c.  HO)  no  more  at  145°. 
Exhibits  crystal  electricity  (i.  319)  when  heated  to  130°  or  140°,  and 
retains  it  for  an  hour  after  cooling. — Soluble  in  alcohol.  The  easily 
formed  aqueous  solution  is  not  precipitated  by  caustic  alkalis,  alkaline 
carbonates,  chloride  of  calcium,  or  ammonio-chloride  of  calcium  ( Arppe, 
J.  pr.  Chem.  53,  332). 

b.  Acid.  The  solution  a.  is  mixed  with  as  much  tartaric  acid  as  it 
already  contains,  and  allowed  to  evaporate  slowly. — Flat  rectangular 
prisms  which  lose  about  2  p.  c.  water  below  140"  (C**NH"O^C8H«0'3  + 
Aq.  =  1-98  p.  c.  HO)  caking  together  slightly  at  the  same  time  and 
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becoming  somewhat  browned.     In  small  quantities  they  are  fusible 
without  (lecomp<)8ition. — Less  soluble  in  water  than  a.  (Arppe). 

Urate  of  Morphine.  —  Obtained  by  boiling  uric  acid  and  morphine 
with  water.  CryHtallises  on  cooling  from  a  solution  saturated  at  the 
boiling  heat,  in  short  brownish  prisms  which  decompose  when  re- 
crystallised  (Elderhorst). 

Croconate  of  Morphine.  —  Dark-yellow,  uncrystallisable,  bitter  mass, 
soluble  in  water  and  in  alcohol  (Heller,  J.pr.  Chem.  12,  240). 

Rhodizonate  of  Morphine.  —  Hyacinth-red ;  soluble,  with  reddish- 
yellow  colour,  in  water  and  in  alcohol  (Heller). 

Valerate  of  Moiphine.  Fine  large  hemihedral  crystals  belonging 
to  the  right  prismatic  system,  with  a  fatty  lustre  on  the  faces.  Smells 
stronprly  of  valerianic  acid.  Rhombic  prism  {Fig.  53)  having  the 
obtuso  lat(Tal  edge  symmetrically  truncated  by  />,  the  dome  u  resting 
on  the  acute  lateral  edges,  and  the  octahedron  a  occurring  only  hemi- 
hedrally.  u  :  u  above  =  125°  47' ,  a :  y  =  130*'  0' ,  a :  «  =  148''  28' ; 
the  acute  lateral  edges  of  y  are  sometimes  bevelled  by  a  prism  of 
102"  8'  (Pasteur,  N.  Ann.  Chim.  Fhys.  38,  445). 

Pt/rotartrate  of  Morphine.  —  Fissured  gum,  soluble  in  water  and  in 
alcohol  (Arppe). 

Picric  acid  forms  with  morphine-salts,  a  sulphur-yellow  pulverulent 
precipitate  (v.  Planta) ;  no  precipitate  with  dilute  acetate  of  morphine 
(Merck).  Alcoholic  picric  acid  does  not  precipitate  alcoholic  morphine 
(G.  Kemp,  Re2}ert.  71,  164). 

Ilippurate  of  Morphine.  —  A  hot  saturated  aqueous  solution  of 
hippnric  acid  does  not  yield  any  crystals  after  boiling  with  excess  of 
morphine,  but  leaves  on  evaporation  a  syrup,  which  hardens  to  a 
transparent  amorphous  mass  (Elderhorst). 

Morphine-salts  are  not  precipitated  by  gallic  acid  free  from  tannin 
(Pettcnkofer,  PfafF). 

Meconate  of  Morphine.  —  Not  crystallisable  ;  very  soluble  in  water 
and  in  alcohol.  —  R(»ddens  iron-salts  (Robiquet,  Liebig).  It  is  present 
in  the  aqueous  extract  of  opium. 

Pectate  of  Morphine.  —  Recently  precipitated  pectic  acid  dissolves 
morphine  even  in  the  cold,  forming  a  thick  gum,  which,  after  dilution 
with  water,  is  thickened  again  by  acids  (Braconnot). 

Kinate  of  Moiphine.  —  Transparent  gum  exhibiting  traces  of 
crystallisation  (Henry  &  Plisson,  J.  Pharm.  15,  406). 

Tannate  of  Moiphine.  —  Morphine-salts  form  a  white  precipitate 
with  tincture  of  galls  (Pettcnkofer),  and  with  tannic  acid  (Pelouze) ; 
even  when  diluted  900  times  (0.  Henry,  J.  Pharm.  21,  212).  The 
precipitate  is  but  sparingly  soluble  in  water,  freely  m  acetic  acid,  gallic 
acid  (Pelouze),  and  mineral  acids  (Duflos).  It  is  soluble  in  alcohol 
(I)ublanc).  If  the  morphine-sajt  contains  free  acid,  no  precipitate  is 
formed  ;  sometimes  even  neutral  hydrochlorate  of  morphine  gives  no 
preci})itat^  until  a  trace  of  ammonia  is  added  (Robiquet,  J.  Pharm.  25, 
82).  In  dilute  solutions  of  morphine-salta,  a  small  quantity  of  tincture 
or  infusion  of  galls  ])roduce8  a  turbidity,  which  disappears  on  addition 
of  a  drop  of  hydrochloric  acid,  and  reappears  when  more  is  added,  if 
the  tincture,  and  not  the  infusion  of  galls  is  used  (v.  Planta). 
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C.  With  Alkalis.  Morphine  dissolves  in  117  parts  of  aqueous 
ammonia  of  sp.  gr.  0*97  (Merck),  remaining  in  crystals  when  tlie  solu- 
tion is  evaporated  (Duflos,  Merck).  Recently  precipitated  morphine 
dissolves  in  excess  of  carbonate  and  hydrochlorate  of  ammonia,  but 
less  freely  than  in  pure  animonia  (Riegel,  Fresenius).  Morphine  or  its 
acetate  dissolves  in  an  ammoniacal  solution  of  oxide  of  copper,  sepa- 
rating the  hydrated  oxide ;  since  the  compound  of  ammonia  and 
morphine  which  is  formed  easily  loses  ammonia,  the  solution  continually 
deposits  morphine,  which  again  precipitates  hydrated  oxide  of  copper 
(Kieffer). 

Aqueous  solutions  of  potash  or  soda  dissolve  morphine  very  freely, 
and  deposit  it  in  crystals  when  exposed  to  the  air,  in  proportion  as  they 
absorb  carbonic  acid  (Robinet,  Wittstock).  The  solution  may  be  pre- 
cipitated by  acetic  acid  (Braconnot),  also  by  the  alkaUne  bicarbonates, 
and  by  sal-ammoniac. 

A  solution  of  morphine  in  haryta-water  when  exposed  to  the  air, 
deposits  a  mixture  of  morphine  and  carbonate  of  baiyta  (Robinet). — 
Warm  lime-water  dissolves  morphine  freely,  forming  a  bitter  liquid, 
which  is  precipitated  by  acids  (Braconnot),  and  when  exposed  to  the 
ah',  deposits  moiphine  and  carbonate  of  lime  (Robinet). 

D.  With  Ch'gamc  oxides,  —  According  to  Choulant,  morphine  dissolves 
in  42  parts  of  cold  or  86  parts  of  boiling  aXcohol ;  according  to  Buchholz 
&  Brandes,  in  24  parts  boiling  alcohol  of  92  p.  c.  ;  according  to 
Merck,  in  90  parts  of  cold  alcohol  of  96  p.  c. ;  according  to  Pettenkofer, 
in  40  parts  of  cold  or  30  parts  of  boiling  absolute  alcohol ;  according  to 
DufloSj  in  20  parts  of  cold,  or  13*3  parts  of  boiling  absolute  alcohol.  The 
solution  in  cold  alcohol  of  96  p.  c.  is  not  precipitated  by  water  (Merck). 

It  is  not  soluble  in  cold  or  boiling  ether  (Duflos,  Merck).  Anhydrous 
ether  dissolves  a  small  quantity  of  morphine,  but  if  shaken  up  with 
water,  scarcely  a  trace ;  recently  precipitated  morphine  dissolves  in  ether 
about  three  times  as  largely  as  the  crystallised  base  (Petit).  Ether 
containing  alcohol  dissolves  morphine  (Polstorf).  From  aqueous  mor- 
phine (Petit),  or  from  a  solution  of  a  salt  of  morphine  supersaturated 
with  carbonate  or  bicarbonate  of  soda,  ether  extracts  the  morphine, 
if  shaken  up  with  the  liquid  at  once,  but  not  if  the  morphine  has  been 
aUowc^d  to  become  crystalline.  Ether  does  not  extract  morphine  from 
solutions  containing  excess  of  potash  or  ammonia  (A.  Petit,  N,  J, 
Pharm,  43,  45).  —  Morphine  is  soluble  in  acetic  ether  (Valser,  N,  J. 
Pharm.  43,  49). 

Morphine  dissolves  in  60  pts.  chloroform  (Schlimpert,  N,  Jahrh, 
Phaina.  13,  248),  in  175  pts.  (Pettenkofer,  N.  Jahrh.  Pharm.  10,  270). 
—  It  is  insoluble  in  glycerin  (Cap  and  Garot,  N.  J.  Pharm.  26,  81).  — 
Very  soluble  in  hot  fusel-oil  (J.  Erdmann);  insoluble  in  6e7i^oZ(Rodgers, 
Anal.  Zeitschr.  1,  516),  and  \i\  fixed  oils  (Geiger;  Cap  &  Garot). 

Morphine  is  rendered  more  soluble  in  water  by  addition  of  picrot- 
oxine  (Pelletier  &  Couerbe,  Ann.  Chim.  Phys.  54, 186).  —  See  Brucine.  — 
From  its  solution  in  acetic,  sulphuric,  or  hydrochloric  acid,  not  in  excess, 
it  is  precipitated  by  5  to  7  pts.  blood-charcoal,,  or  ignited  bone-black 
(also  from  its  alcoholic  solution),  but  not  by  moist  bone-black  which 
has  been  pmnfied  by  hj'drochloric  acid,  and  not  re-ignited  (Guthe). 
When  a  hydrochloric  acid  extract  of  opium  is  boiled  with  animal  charcoal  till  all  the 
morphine  is  precipit-ated,  the  washed  and  dried  charcoal  does  not  give  up  the 
morphine  till  boiled  for  some  time  with  a  yery  large  quiuitity  of  alcohol  (Bley,  N.  Br. 
Arch.  62, 162).    The  same  observation  was  made  bj  Lefort. 
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Conjugated  Compounds  of  Morphine, 

Salphomorphide. 

C«*Nn"SO«  =  C»*NH'»0»,SO». 

Arppe,     Ann.  Pharm.  55,  96. 

Laurent  &  Gerhardt.     N,  J.  Pharm.  14,  302 ;  N.  Ann,  Chim.  Phys. 

24,  112;  abstr.   Compt.  rend.  27,80;  J.  pr,   Chem.  45,369;    Ann^ 

Pharm.  68,  359. 

Formation.  By  heating  morphine  with  excess  of  sulphuric  acid,  or 
by  passing  the  vipour  of  anhydrous  sulphuric  acid  over  effloresc€?d 
morphine. 

Preparation,  Sulphate  of  moi^phine  is  evaporated  down  with  a 
sliglit  excess  of  suli)liuric  acid,  the  heat  being  ultimately  raised  to  150^ 
or  160°;  the  brown  residue  is  treated  with  water,  which  separates  a 
white  substance  ;  and  the  liquid  is  boiled  till  this  substance  is  dissolved, 
and  then  filtered  hot.  On  cooling,  it  deposits  sulphomorphide,  a 
further  quantity  of  which  may  be  obtained  by  boiling  the  yellowish 
brown  residue  left  on  the  filter,  with  addition  of  a  little  sulphuric  acid. 
It  may  be  freed  from  adhering  sulphuric  acid  by  washing  (Arppe). 

Properties  After  drying  it  is  whiter  than  before ;  if  it  has  been  too 
strongly  heated  with  sulphuric  acid,  it  has  a  brownish  colour.  Non- 
crystalline microscopic  sphei-ules  (Arppe).  Turns  green,  even  when 
kept  in  a  sealed  tube,  also  when  heated  to  130° — 150"^  (Laurent  & 
Gerhard  t). 
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....       5-69 
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According  to  Arppe,  it  contains  4  at.  morphine  to  5  at.  sulphuric  acid.  Laurent 
&  Gerhardt  double  the  formula  above  giyen.  —  Differs  from  sulphate  of  morphine  by 
containing  2  at.  less  \v-ater,  and  is  related  thereto  in  the  same  manner  as  sulphate  of 
ammon  (ii,  458)  to  sulphate  of  ammonia. 

.  Decompositions.  Sulphomorphide  does  not  volatilise  without  de- 
composition; when  heated  on  platinum  foil,  it  leaves  a  very  bulky 
cinder,  difficult  to  burn  (Laurent  &  Gerhardt).  —  2.  The  solutinn  in 
hot  water  acquires  an  emerald-green  colour  by  boiling.  —  3.  By  con- 
centrated acids  or  alkalis^  it  is  decomposed,  with  formation  of  a  brown 
substance,  but  without  reproduction  of  morphine  (Arppe). 

It  appears  to  be  slightly  soluble  in  water.  —  In  water  containing 
hydrochloric  or  sulphuric  acid  it  dissolves  very  easily,  without  alteration 
and  without  forming  salts.      The  acid  solutions  yield  copious  precipi- 
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tates  with  ammonia,  potash,  and  carbonate  of  ammonia;  an  excess  of 
ammonia,  but  not  of  carbonate  of  ammonia,  redissolves  the  pre- 
cipitate, which  turns  green  when  exposed  to  the  air.  —  From  the 
solution  in  hydrochloric  acid,  baryta-salts  throw  down  only  part  of  the 
sulphur  as  sulphuric  acid  (Arppe). 
Insoluble  in  alcohol  and  in  ether. 


Methyl-morphine. 

H.  How.     Chem.  Soc.  Qu.  J.  6,  125;  Ann.  Pharm.  88,  338. 

Formemorphin, 

Obtained  as  a  hydriodate  by  heating  finely  pulverised  morphine  for 
half  an  hour  to  100°  in  a  sealed  tube  with  absolute  alcohol  and  iodide 
of  methyl.  The  crystalline  powder  which  separates  on  cooling,  is 
collected  and  washed  with  alcohol,  or  crystallised  from  hot  water. 

From  the  warm  aqueous  solution  of  hydriodate  of  methyl-morphine, 
oxide  of  silver  separates  iodide  of  silver,  forming  aqueous  methyl- 
morphine,  which,  when  evaporated,  leaves  a  brown  translucent,  amor- 
phous mass.  This  mass  is  attacked  by  a  mixture  of  iodide  of  methyl  and  alcoliol, 
eyen  in  the  cold,  with  formation  of  brown  flocks,  and  at  100°,  with  formation  of  a 
brown  resin,  but  without  yielding  a  hydriodate  of  bimethyl-morphine. 

Hydriodate  of  Methyl-morphine.  —  Colomiess,  shining,  square  pris- 
matic needles  which  give  off  4*15  p.  c.  water  at  10(r  (2  at.  =  4*04 
HO).  —  Easily  soluble  in  hot  water. 

at  100**.  How. 

36  C 216  60-57  50*47. 

N 14  3-27  

22  H 22  515  5-36 

6  O 48  11-26  

I  127  29-75  29-66 


C"N(0SH»)ff8O«,HI    427     100-00 


Ethyl-morphine. 

H.  How.     Chem.  Soc.  Qu.  J.  6,  125  ;  Ann.  Pharm.  88,  836. 

Vinemorphin. 

Obtained  as  a  hydriodate,  by  heating  finely  pulverised  morphine 
with  absolute  alcohol  and  iodide  of  ethyl  to  100°  in  a  sealed  tube  for 
six  hours.  The  crystals  which  separate  on  cooling  are  collected  and 
washed  with  alcohol. 

From  the  warm  aqueous  solution  of  hydriodate  of  ethyl-morphine, 
oxide  of  silver  separates  iodide  of  sUver,  forming  aqueous  ethyl- 
morphine.    This  solution  assumes  a  dark  brown  colour  as  soon  as  the 
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hydriodate  is  completely  decomposed;  it  is  strongly  caustic,  and 
leaves,  on  evaporation,  a  solid,  dark  coloured,  translucent  residue, 
which  does  not  crystallise. 

Hydriodiite  of  Ethyl-morphine  separates,  on  cooling  from  solution  in 
hot  water,  in  slender  white  needles,  which  are  permanent  in  the  air, 
and  give  off  1*98  p.  c.  water  (=1  at.)  at  100°.  It  is  not  decomposed 
by  jKjtash  or  ammonia.  It  dissolves  easily  m  hot  water  and  in  weak 
spirit,  but  with  difficulty  in  absolute  alcohol. 

at  100'*.  How. 

88  C  228  51-71     51-45 

N 14  817    .t 

24  II 24  5-44    5-74 

6  O  48  10-87     
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Appendix  to  Morphine, 

1.  Pseudomorphine. 

Pellktier.     jr.  Pharm.  21,  575 ;  N,  Br.  Arch.  5,  169  ;   Arm.  Pharm. 
16,  49. 

Discovered  in  1835  by  Pelletier  &  Thiboumery.  —  It  was  found, 
but  only  three  times,  in  opium,  the  aqueous  extract  of  which  contained 
a  large  quantity  of  narcotine. 

The  morphine  precipitated  by  ammonia  from  the  aqueous  infusion 
of  opium,  still  ccmtained  narcotine  in  these  cases,  even  after  repeated 
crystallisation  from  alcohol ;  it  was  therefore  dissolved  in  soda-ley, 
and  filtered  from  the  narcotine.  After  the  alkaline  solution  had  been 
acidulated  with  sulphuric  acid,  precipitated  by  ammonia,  and  separated 
from  the  precipitated  morphine,  it  yielded,  on  concentration,  whitish 
scales  of  pseudomorphine  containing  sulphuric  acid,  which  were  re- 
crystallised  from  boiling  water.  After  this  treatment,  they  still 
retained  8 "83  p.  c.  sulphuric  acid,  which  could  be  extracted  by  boiling 
them  with  ammouiacal  water. 

Pseudomorphine  containing  sulphuric  acid  forms  scales  having  a 
pearly  lustre ;  when  free  from  sulphuric  acid,  it  forms  dull  scales. 
Cannot  be  melted  or  sublimed.  lias  no  particular  action  on  the 
animal  organism. 

Contains  51*7  p.  c.  C,  5*8  H.,  4*08  N.,  and  38-42  0.,  agreeing  with 

the  formula  C"NII"0"  (Pelletier).  See  Couerbe's  observations  on  this 
analysis  {J.  Pharm.  22,  25),  and  PcUetier's  reply  {ilid.  22,  81). 

(It  is  not  certain  whetlier  the  following  statements  apply  to  pseudomorphine 

containing  sulphuric  acid,  or  free  from  it.)  —  Pseudomorphine  is  decomposed 
by  heat.,  even  before  melting.  —  By  dry  distillation  it  yields  a  small 
quantity  of  oil,  a  slightly  acid  watery  distillate  containing  ammonia, 
and  leaves  a  tumefied  combustible  cinder.  Nitric  acid  colours  pseudo- 
morphine bright  red,  like  morphine,  and  finally  converts  it  into  oxalic 
acid.  —  Oil  of  vitriol  turns  it  brown,  and  decomposes  it.  —  Ferric  salts 
colour  it  bright  blue,  the  colour  disappearing  on  adding  excess  of  any 
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acid  (as  with  morphine).  —  Pseudomorphine  likewise  dissolves  abun- 
dantly in  a  cold  solution  of  fenic  hydrochlorate,  with  blue  colour, 
changing  to  dirty  green  when  heated,  and  on  subsequent  addition  of 
ammonia  to  wine-red,  with  separation  of  a  slight  precipitate. 

Pseudomorphine  containing  sulphuric  acid  dissolves  in  770  pts. 
water  at  14°,  in  12  pts.  boiling  water,  and  crystallises  on  coohng ; 
when  freed  from  sulphuric  acid  by  ammonia,  it  becomes  still  less  soluble. 
—  Dilute  acids,  especially  hydrochloric  and  acetic  acid,  facilitate  the 
solution  to  a  certain  extent,  whereas  dilute  nitric  and  sulphuric  acid 
scarcely  dissolve  pseudomorphine. 

Pseudomorphine  is  not  perceptibly  soluble  in  water  containing 
ammonia^  but  dissolves  readily  in  potash-  and  soda-ley,  separating  out 
again  when  the  solution  is  neutraUsed. 

In  absolute  alcohol  and  ether  it  is  less  soluble  than  in  water; 
somewhat  more  in  alcohol  of  36 °B. 


2.  Metamorphine. 

WnrsTEiN.    Pharm.   Viertelj.  9,  481 ;  N.  Br,  Arch.  105,  141 ;  abstr. 
Zeitschr.  Chem.  Pharm.  4,  101, 

Found  in  one  instance  in  the  residue  of  the  preparation  of  opium- 
tincture,  and  obtained  in  the  form  of  hydrochlorate  in  working  up 
these  residues  for  morphine  by  Couerbe's  method.  The  hydrochlorate 
was  decomposed  with  a  quantity  of  sulphate  of  silver  equivalent  to 
that  of  the  nydrochloric  acid  contained  in  it ;  the  solution  was  filtered 
from  the  chloride  of  silver,  and  digested  with  carbonate  of  baryta ; 
and  the  washed  mixture  of  carbonate  of  baryta  and  metamorphine  was 
treated  with  alcohol  to  extract  the  latter. 

Properties.  Flat  hard  prisms,  -jV*^  ^^  ^  ^^^®  thick,  united  in 
stellate  groups.  It  has  no  taste  at  first,  but  after  a  while  exhibits  a 
very  faint,  biting  taste,  not  bitter.  When  slowly  heated  to  100°,  it 
becomes  dull,  and  at  130°  assumes  a  grey-brown  colour  without 
melting,  but  when  quickly  heated  it  melts  to  a  colourless  liquid.  The 
aqueous  solution  has  no  alkafine  reaction ;  the  alcoholic  solution  reacts 
slightly  alkaUne. 

Decompositions.  1.  Metamorphine,  which  has  been  fused  by  rapid 
heating,  blackens  quickly  when  further  heated,  and  gives  off  an 
alkaline  vapour.  When  slowly  heated  to  225°,  it  turns  brown,  but 
does  not  melt.  —  2.  Oil  of  vitriol  dissolves  metamorphine  with  faint 
transient  coloration,  the  acid  itself  at  the  same  time  acquiring  a 
grey-brown  colour ;  oil  of  vitriol  heated  with  hydrochlorate  of  meta- 
morphine dissolves  it  with  dirty  red  colour. — 3.  Aqueous  meta- 
morphhie  colours  iodic  acid  yellow,  and  slowly  sets  the  iodine  free. 
—  4.  Nitric  acid  of  sp.  gr.  1*33  colours  metamorphine  orange-red, 
and  dissolves  it  with  yellow  colour.  —  5.  Ferric  hydrochlorate  does  not 
colour  aqueous  metamorphine,  but  imparts  a  greyish-blue  colour  to  the 
hydrochlorate.  —  6.  Nitrate  of  silver  produces  a  greyish-black  turbidity 
in    aqueous   metamorphine.      Hydrochlorate  of    metamorphine    and 
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carbonate  of  silver  yield  diloride  of  sflver;  bat  instead  of  meta- 
morphine,  a  brown  dco(MDpo6iti(jii- prod  net  is  obtained. 

Combinations.     Metamorphine  difisolres  in  6000  pts.  of  cold,  and 
70  pts.  of  boiling'  uraifT, 

It  unites  with  acids,  fonuing"  salts.  — It  dissolves  quickly  in  potash- 
ley^  more  slowly  in  aqneons  ammonia;  also  in  aqneons  carbonate  of 
ammonia  and  carlKjnate  of  potash,  (specially  when  warmed.  The 
same  liquids  dissolve  the  hydrochlorate. 

Hydrochlorate  of  Metamorphine,  —  Slender  white  needles  having*  a 
silky  lustre ;  the  aqueous  solutiiju  is  strongly  and  purely  bitter.  — 
Dissolves  in  2b  pts.  cold^  and  2  pts.  boiling  water ;  less  freely  in  cold 
alcohol,  and  in  2  pts.  boiling  alcohol;  insoluble  in  ether.  —  At  IOC  it 
gives  off  1 1*56  p.  c.  water,  and  then  contains  12 '21  p.  c.  hydrochloric 

acid  [therefore  a  la^er  proportion  of  hjdrochloric  acid  than  (air-dried)  flex-hjdrmfced 
h/drochloratc  of  mor)>hine  (Witt^tein),  but  nearly  as  much  as  the  morphuie^-flait 
&neA  at  lOO^,  with  which  it  is  perhaps  isomeric  (Ludwig,  Apoikek.  Zeii.  1,  41)]. 

From  hydrf>chlorate  of  metamorphine,  mercuric  chloride  throws 
down  white  flocks;  from  terchloride  of  gold,  reddish-yellow;  from 
bicliloride  of  platinum^  light  yellow  flocks  soluble  in  water.  Tannic 
acid  produces  in  the  solution  a  yellowish- white  turbidity. 

Metamorphine  dissolves  in  330  pts.  of  cold,  and  9  pts.  of  boiling 
alcohol  of  90  per  cent.     It  is  insoluble  in  ether. 


3.  Porphyrozme. 

£.  Merck.    Ann.  Fharm.  21,  201. 

Occurs  to  the  amount  of  \  per  cent,  in  East  Indian,  also  in  Smyrna 
opium,  and  probably  also  in  other  sorts ;   not  in  the  sdcohoUc  extracts 

of  European  poppy-heads.  —  On  Gibb*s  porphyroxine,  see  the  appendix  to 
Chelerythrine. 

On  the  relation  of  porphyroxine  to  acids,  H&assler  (X.  J.  Pharm,  14^  187)  founds 
a  process  for  the  detection  of  opium.  See  also  Bobertson  {N,  J,  Fharm.  2Zy  190 ; 
Lieb,  Kopp*s  Jahresber.  1852,  742). 

Preparation.  When  opium  is  exhausted  with  boiling  ether,  the 
residue  heated  with  water  and  a  small  quantity  of  carbonate  of 
potash,  and  then  again  treated  with  boiling  ether,  the  ether  takes  up 
codeine,  thebaine,  porphyroxine,  and  caoutchouc,  which  remain  behind 
when  the  solution  is  left  to  evaporate.  The  residue  is  dissolved  in 
cold,  very  dilute  hydrochloric  acid,  and  the  solution  is  filtered  and 
precipitated  by  ammonia ;  whereupon  codeine  remains  dissolved, 
while  thebaine  and  porphyroxine  are  precipitated.  On  dissolving  the 
dried  and  pulverised  precipitate  in  boiling  ether,  and  leaving  the 
solution  to  evaporate  in  the  air,  crystals  of  thebame  and  resinous 
porphyroxine  remain  behind,  and  may  be  separated  by  alcohol,  which 
easily  dissolves  the  porphyroxine. 

Properties.     Slender,  shining  needles.     Neutral. 

With  oil  of  vitriol,  and  with  mtr0'8ulp\uric  acidy  it  assumes  an  olive- 
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green  colour.  The  colourless  solution  in  dilute  mtlpkuric,  hydrochloric, 
or  nitric  acid  assumes,  on  boiling,  a  purple-red  colour,  changing  to 
rose-red  on  dilution ;  the  solution  in  acetic  acid  remains  colourless, 
even  at  the  boiling  heat.  Alkalis  decolorise  the  liquids,  and  produce  a 
white  precipitate ;  and  on  subsequently  adding  any  acid,  even  acetic 
acid,  to  the  solution,  the  red  colour  is  restored  without  the  application 
of  heat.  The  purple-red  solution  in  hydrochloric  acid  is  precipitated 
by  protochloride  of  tin  and  by  tannic  acid ;  neutral  acetate  of  lead 
renders  it  rose-red ;'  chloride  of  gold,  dirty  red ;  it  is  not  precipitated 
by  sulphate  of  copper.  Ferrous  hydrochlorate  colours  the  solution 
brown. 

Insoluble  in  water  (Riegel). 

Porphyroxine  is  precipitated  by  alkalis  from  its  colourless  solution 
in  dilute  acids,  as  a  loose  bulky  mass,  which  cakes  together  when 
heated,  and  is  very  friable  when  cooled  (Merck).  It  dissolves  slowly 
in  concentrated  aqueous  tartaric  acid,  and  on  mixing  the  solution  with 
bicarbonate  of  soda,  the  porphyroxine  is  thrown  down  as  a  dirty  white 
precipitate  insoluble  in  excess  of  the  precipitant  (Riegel,  N.  Br.  Arch, 
58,  288),  —  Porphyroxine  is  easily  soluble  in  alcohol  and  in  ether. 


Primary  Nucleus  C**!!"* ;  Oxygen-nucleus  C**H'*0**. 

Evemic  Acid. 

C»*H'«0"  =  C**ff«0^0*. 

Stknhouse.    Phil  Trans.  1848,  79 ;  Ann.  Pharm.  68,  83 ;  abstr.  N.  J. 

Pharm.  15,  229. 
0.  Hesse.     Ann.  Pharm.  117,  297. 

Occurrence.  In  Evemia  prunastri,  according  to  Stenhouse,  together 
with  usnic  acid ;  according  to  Hesse,  in  variable  and  sometimes  very 

small  quantity.  Bochleder  &  Heldt,  who  found  lecanoric  acid  (xii.  337)  in 
JEv,  prufuutrif  appear  to  have  examined  another  lichen  (Stenhouse). 

Preparation.     The  extract  of  the  lichen,  prepared  with  thin  milk 

of  lime  (as  in  the  preparation  of  lecanoric  acid,  xii.  337,  3),  is  precipitated  with 

hydrochloric  acid,  and  the  precipitate  is  either  boiled  with  dilute 
alcohol,  or  dried  and  exhausted  with  ether.  The  evemic  acid,  which 
passes  into  the  solution,  must  be  purified  by  recrystallisation,  with  help 
of  animal  charcoal.  —  Stenhouse  treats  the  precipitate  produced  by 
hydrochloric  acid,  with  alcohol,  only  till  f  rds  of  it  is  dissolved ;  the 
usnic  acid  is  then  left  behind. 

Properties.  Colourless  needles,  without  taste  or  odour,  having  an 
acid  reaction,  and  not  giving  off  any  water  at  100°  (Stenhouse). 
White  crystals  arranged  in  spherical  groups,  melting  at  about  164° 
(Hesse). 
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Over  oil  of  vitriol,  or  at  100".  Stenhouse.  Hesse. 

mean. 

34  C 204    61-44    6162    615 

16  II 16     4-82     508     6*2 

14  0 112     33-74     33-30     33-3 

C«H»«0»* 332     10000     10000    lOO-Q 

Decompositions.  1.  Evemic  acid  heated  on  platimim-foil  Inayis 
easily  and  without  residue.  —  2.  By  ch*i/  distillation  it  yields  an  em- 
pyreumatic  oil  and  a  sublimate  of  orcin  (Stenhouse).  —  3.  The  acid 
absorbs  bromine  (Hesse).  —  4.  Aqueous  chloride  of  lime  colours  it 
yellowish.  —  5.  The  solution  in  excess  of  ammonia  acquires  a  dark-red 
colour  by  exposure  to  the  air  for  a  few  days.  —  6.  When  a  solution  of 
evemic  acid  in  a  slight  excess  of  potash-ley  or  baryta-water  is  boiled 
for  a  few  minutes,  eveniinic  acid,  orcin,  and  carbonic  acid  are  produced 
(Stenhouse) : 

C«H>W<  +  2H0  =  C^IPOOS  +  CWH«0*  +  2C0» : 

but  it  is  possible  that  orsellic  acid  (xii,  371)  may  be  produced,  together 
with  eveminic  acid,  in  the  first  instance,  and  afterwards  resolved 
into  carbonic  acid  and  orcin  (Strecker,  Ann.  Pharm,  68,  112). 

Combinations,  Evemic  acid  is  insoluble  in  cold,  sparingly  soluble 
in  boiling  water,  and  separates  in  white  flakes  on  cooling  (Stenhouse). 

Potash-salt.  The  solution  of  evemic  acid  in  excess  of  cold  potash- 
ley,  solidifies  to  a  crystalhne  pulp  when  carbonic  acid  is  passed 
through  it,  the  potash-salt  being  easily  soluble  in  potash-ley,  but  not 
in  cold  water  or  in  carbonate  of  potash.  The  crystals  are  purified  by 
recrystallisation  from  weak  spirit,  with  help  of  animal  charcoal. 

Colourless,  and  with  a  fine  silky  lustre  (Stenhouse). 

Stenhouse. 
Cryttalt.  mean. 

84  C  204    6514 55*55 

15  H 15     406    4-36 

13  O 104    2810    27-80 

KO  47     12-70    12-30 

0"Hi»KO"    370    100-00    10000 

Baryta-salt.  —  The  acid  is  triturated  with  baryta- water ;  carbonic 
acid  is  passed  into  the  mixture  ;  and  the  precipitate  is  treated  with 
warm  dilute  alcohol,  which  takes  up  the  salt  and  deposits  it  on  eva- 
poration in  small  groups  of  heavy  crystals.  —  Dissolves  shghtly  in 
water,  very  easily  in  weak  spirit  (Stenhouse,  Hesse). 

Stenhouse. 
(tt  100^.  mean. 

84  0    2040    40-95     5031 

16  H  160     3-91     4-03 

14  O  1120    27-48     2723 

BaO 76-4     18-66     18-43 

CWH«BaO"  +  Aq  ....  4084    100*00     10000 

It  appears  then  to  retain  1  at.  water  at  100*  (Stenhouse,  Hesse).    The  latter 
found  18-65  p.  c.  baryta. 
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The  acid  dissolves  in  cold  alcohol^  very  abundantly  in  hot  alcohol, 
and  easily  in  ether. 


Appendix  to  vol.  xiii.  p.  355. 

1.  Eveminic  Acid. 

Stenhouse.     Ann.  Pharm,  68,  86. 
Hesse.    Ann,  Pharm,  117,  299. 

Formation,    By  boiling  evernic  acid  with  strong  bases  (p.  444). 

Prejyaratton,  Evernic  acid  is  boiled  for  a  short  time  with  a  slight 
excess  of  baryta- water ;  the  solution  is  filtered  from  carbonate  of 
baryta ;  and  the  resulting  eveminic  acid  is  precipitated  by  hydro- 
chloric acid,  and  piuified  by  recrystallisation,  with  help  of  animal 
charcoal.  The  orcin  remains  in  the  filtrate  (Stenhouse).  If  the  lichen 
is  rich  in  eveniic  acid,  it  may  be  boiled  with  water,  the  slightly  acid 
distillate  concentrated  to  a  considerable  extent,  and  mixed  after 
removal  of  the  separated  brown  substances,  with  hydrochloric  acid, 
whereupon  the  liquid,  which  is  milky  at  first,  becomes  clear  after 
standing  for  some  time,  from  separation  of  crystalline  everninic  acid. 
This  product  must  be  recrystallised  from  boiling  dilute  alcohol  and 
decolorised  with  animal  charcoal,  after  neutralisation  with  ammo- 
nia ;  the  anunonia-salt  is  then  decomposed  by  hydrochloric  acid 
(Hesse). 

Properties,  Long  capillary  needles  having  a  silky  lustre  (Stenhouse). 
Crystals  resembling  benzoic  acid,  and  melting  at  157°  (Hesse),  giving 
off  at  high  temperatures  a  suffocating  vapour  and  a  colourless  subli- 
mate (of  unaltered  acid?  Kr.)  (Stenhouse,  Hesse).  Tasteless  and  inodor- 
ous (Stenhouse),  tastes  slightly  acid  (Hesse).  Reddens  litmus.  Does 
not  lose  weight  at  100®. 

StenhouBe.  Hesse. 

Crystals.  mean, 

18  0  108    59-34    59*37    589 

10  H  10     6-49    5-72     56 

8  0   64     8517     34-91     35-5 

Ci8HM)08 ^182     10000     100-00     lOO'O 

Differs  fromorsellic  acid  (xii,  371)  and  from  capbohydrokinonic  acid  (xvi.  235) 
by  CH'  and  C*H*  respectively,  but  is  not  homologous  with  these  acids  (Hesse). 
Isomeric  withyeratric  acid  (xiii.  354). 

It  is  scarcely  attacked  by  cold  dilute  nitric  acid;  the  concentrated 
acid  attacks  it  when  heated,  giving  off  red  fumes.  The  products  of 
the  reaction  are  evernitic  and  oxalic  acids  (Hesse).  —  It  dissolves  in 
oil  of  vitriol^  the  solution  becoming  brown  after  a  while  ;  it  dissolves 
with  brown  colour  in  fuming  sulphuric  acid,  and  becomes  carbonised 
when  heated,   with  evolution   of    sulphurous    acid    (Hesse).      The 
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ammoniacal  solution  does  not  torn  red  on  exposure  to  the  air.  —  With 
chloride  of  lime  it  assumes  a  yellowish  colour. — When  boiled  with 
potash'letf  or  baryta-water,  it  does  not  yield  orcin  (Stenhoose). — 
Aqueous  eveminic  acid  is  coloured  violet  by  ferric  hydrocklorale 
(Hesse). 

Nearly  insoluble  in  cold,  easily  soluble  in  boiling  water. 

Eveminate  of  Potash,  —  Crystalline  laminse,  very  easily  soluble  in 
water  and  hot  alcohol,  sparingly  in  cold  weak  spirit  (Stenhouse). 

Baryta-salt.  —  Evemic  acid  is  boiled  with  a  slight  excess  of  baryta- 
water  ;  the  solution  is  neutralised  by  passing  carbonic  acid  through  it, 
then  filtered  and  evaporated ;  and  the  residue  is  freed  from  orcin  and 
colouring  matter  by  washing  with  ether  or  cold  alcohol  The  un- 
dissolved baryta-salt  may  be  crystallised  from  warm  weak  spirit.  — 
Hard,  four-sided  prisms,  containing,  after  two  days*  drying  in  a 
vacuum,  2  at.  water,  and  after  four  days,  1  at.,  which  it  gives  oft 
at  lOO''. 


Anhydroiu, 

WUh  1  at,  water. 

WUk  2  at  water. 

18  C  ....  1080  .... 

43-30 

18  C  ....  1080  ....    41-79 

18  0  ....  1080  ....     40-38 

9  H....       90  .... 

3-61 

10  H  ...     100  ....       3-87 

11  H  ...    11 0  ....       411 

7  O...     560  .... 

22-46 

8  0  ...     640  ....     24-82 

9  0  ...    720  ....     26-94 

BaO     76-4  .... 

30-63 

BaO     76-4  ....     29-52 

BaO     76-4  ....    2857 

249-4  ....  100-00  158-4  ....  100-00  277*4  ....  lOOW 

Andlyeee  by  Stenhoiue. 

<tt  100*.  4  daye  in  wieuo,       2  days  i»  vacuo. 

0    4313  42-12  4111 

H  3-91  4-24  4-28 

O  22-80  24-36  2641 

BaO  3016  29-28  28  20 

100-00    lOOOO 100-00 

Silver-salt.      Obtained  as  a    white    precipitate   by  treating  the 
ammoma-salt  with  nitrate  of  silver  (Stennouse). 


JLO   v/    ................ 

9  H 

108    .... 

....     87*37     .. 

....        o-xZ      ■• 

.•••        X«7  So 

....     40-13     .. 

Stenhonse. 
3712 

7  O  

,,,,,. ,       OO      •••• 

19-66 

AgO 

116     .... 

40-00 

C«EPAgO» 289     100-00    100*00 

Eveminic  acid  is  readily  soluble  in  hot  Mcohol.    It  dissolves  in 
ether  (Stenhouse),  less  easily  in  boiling  benzene. 


2.  Eveminate  of  EthyL 

c«H^*o»  =  c*n»o,c»nw. 

Stenhouse.     Ann.  Pharm.  68,  90. 
JSveminie  acid. 
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When  evemic  acid  is  boiled  for  a  short  time  with  strong  alcohol 
and  hydrate  of  potash  till  it  is  dissolved,  carbonic  acid  gas  then 
passed  into  the  brown  liquid,  and  this  liquid  concentrated  and  left  to 
cool,  long  prisms  are  obtained,  while  orcin  remains  in  the  mother- 
hquor.  —  The  same  crystals  are  produced  on  boiling  evemic  acid  with 
absolute  alcohol  for  8  or  10  hours,  and  may  be  obtained,  though  con- 
taminated with  resin,  by  evaporating  the  solution  to  dryness,  and  ex- 
tracting the  orcin  with  cold  water.  They  are  not  formed  on  passing 
hydrochloric  acid  gas  into  an  alcoholic  solution  of  eveminic  acid, 
which  therefore  appears  to  produce  the  ethylic  ether  only  when  in 
the  nascent  state. 

Long  white  prisms,  which  melt  at  56°,  and  solidify  in  the  crystalline 
form  on  cooling.     Tasteless  and  inodorous. 

StenhoQse. 
mean. 

22  0  132    62-86     6293 

14  H 14    6-67    6-94 

8  O 64    80-47     3013 

C*H*0,CWH»07 210    10000     10000 

Stenliouse,  by  treating  the  ether  with  melting  hjdrate  of  potash,  obtained  alcohol 
but  no  orcin ;  hence  the  compound  cannot  be  the  ether  of  eyemic  acid. 

Not  altered  by  boiling  hydrochloric  acid,  or  coloured  by  solution  of 
chloride  of  lime,  —  The  alcoholic  solution  is  not  altered  by  boiling  with 
potash-ley. 

Nearly  insoluble  in  cold,  very  sparingly  soluble  in  boiling  water  ; 
insoluble  in  aqueous  ammonia  and  carbonate  of  potash^  but  easily  soluble 
in  potash-ley^  and  precipitated  in  its  original  state  by  hydrochloric 
acid.  —  Its  solutions  are  not  precipitated  by  basic  acetate  of  lead. 

Easily  soluble  in  alcohol  and  in  ether. 


3.  Evernitic  Acid. 

?  C*«N»H'0"  =  C"X»fl»,0*. 

Hesse.     Ann.  Pharm.  117,  300. 
See  page  445. 

Eveminic  acid  is  heated  with  10  times  its  weight  of  pure  con- 
centrated nitric  acid  till  it  is  dissolved,  with  evolution  of  nitrous  gas; 
the  solution  is  neutralised  with  carbonate  of  soda,  and  evaporated  to 
dryness  ;  and  the  residue  is  boiled  with  alcohol.  The  solution,  after 
being  freed  from  the  greater  part  of  the  alcohol  by  distillation,  and 
then  left  to  cool,  deposits  a  small  quantity  of  amorphous  substance 
which  must  be  removed  ;  and  the  filtrate,  if  then  treated  with  nitric 
acid,  yields  evernitic  acid. 

Capillary,  pale  yellow  prisms,  often  several  inches  long,  or  white 
crystalline  powder.  Has  an  acid  reaction  in  alcoholic,  but  not  in 
aqueous  solution.  Melts  when  heated,  and  then  carbonises;  when 
quickly  heated  it  detonates  slightly. 

Dissolves  in  830—1000  pts.  water  at  25**,  more  easily  in  boiling 
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water,  forming  a  yellow  solntion,  which  has  a  bitter  taste,  colonrB  the 
skin  yellow,  and  becomes  tnrbid  on  cooling,  from  separation  of  oil- 
drojjs,  which  afterwards  change  to  crystals. 
Soluble  in  nUric  add. 

Potwh-mlL  —  When  carbonic  acid  is  passed  through  a  solution  of 
CTcniitic  acid  in  aqueous  pf^tash,  the  greater  part  of  the  potash-salt 
sf^parates  out,  and  may  be  washed  with  water  and  dried  in  the  air.  — 
Neutral,  orange-red  needles,  which  detonate  when  heated,  and  are 
carlxjiiined  by  oil  of  vitrioL  It  dissolves  with  yellow  colour  in  water 
and  in  alcohol.  —  Over  oil  of  vitriol  it  gives  off  6'7  p.  c  water  (3  at.  = 
6-76  p.  c). 

Over  oU  of  vitriol.  Hesse. 

8  N 420  11-28  

8  H 80  ^  212  2-8 

17  O 13o*0  ....M..  36*55  .....m. 

2  K 784  2105  21-7 

C^li?E}WO^  +  aq 372-4     10000 

Hesse  likewise  re^rds  as  possible,  the  formula  C'*Ji.*±l*H'0*  -i-  3aq.,  which  reqniree 
nearly  the  same  numbers. 

Baryta-Bait. — Brownish  yellow  needles,  which  separate  after  a 
while  from  the  solution  of  the  soda-salt  mixed  with  acetic  acid  and 
acetate  of  baryta.  —  Detonates  with  great  violence  and  leaves  char- 
coal. 

Lead-salt.  —  Neutral  acetate  of  lead  added  to  the  solution  of  an 
evemitate  mixed  with  acetic  or  nitric  acid,  throws  down  stellate 
groups  of  brown -yellow  needles,  which  detonate  when  heated,  and 
after  drying  at  100°  contain  30  p^  c.  lead.  —  Neutral  or  basic  solutions 
yield  lead-salts  of  different  conii)Osition. 

Evernitic  acid  dissolves  easily  in  alcohol ;  it  is  likewise  soluble  in 
ether, 

JPrimary  Nucleus  C**!!* ;  Oocyazo-nucleus  C'*NH"0'. 

Atropine. 

C^NH'^C  =  C>*Nn"0«,H«. 

Geioer  &  IIesse.     Ann,  Pharm,  5,  43  and  6,  44 ;  further,  7,  269  and 

272. 
Ltebig.     Ann.  Pha)*m,  6,  66. 
Mein.     Ann.  Pharm.  6,  67. 
0.  Henry.     J.  Phami.  21,  226. 
Br  ANDES.     Ann.  Pharm.  9,  122. 
11.  Trommsdorff.     N.  Br.  Arch.  18,  82. 

W.  KioiiTER.     J.  pr.  Chem,  11,  29  ;  abstr.  Ann.  Pharm.  24,  212. 
v.  Planta.     Aim.  Pharm..  74,  245  ;  Pharm.  Centr.   1850,   661 ;  Chem. 

Gaz.  1850,  349  ;   Lieh.  Kopp's  Jahresber.  1850,  433. 
TIiNTERBKRCiER.      Wien.  Akad.  Bei\  7,  432  ;  Ann.  Pharm.  82,  318. 
11.  LuDWiG.     iV.  Br.  Arch.  107,  129. 
W.  Ormley.     Chem.  News.  2,  13 ;    Pep.  Chim.  pure  2,  429. 
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Daturiiie,  DiBcoTered  in  1831  by  Mein,  and  in  1833  by  G^eiger  &  Hesae,  the 
latter  of  whom  showed  that  the  products  preriously  described  as  atropine,  especially 
the  Tolatile  atropine  of  Brandes  {Ann.  Pharm.  1,  68  and  230)  were  not  the  active 
principle  of  belladonna,  and  moreover  were  not  pure.  Liebig  &  v.  Planta  established 
the  composition  of  atropine,  and  the  latter  demonstrated  its  identity  with  daturine. 

Occurrence,  In  the  Deadly  Nightshade  (Atropa  Belladonna)  and  the 
Thorn-apple  {Datura  Stramonium).  —  In  the  seed  of  Datura  arborea 
( Walz,  Jahresb.  pr.  Pharm.  24,  353). 

Bichter^B  atropio  acid  from  beUadonna-roots  forms  long  spicular  orystaU,  volatile, 
different  from  benzoic  acid ;  it  has  not  yet  been  satisfisbctorily  investigated  (J.  pr. 
Chem.  11,  33). 

Commercial  atropine  contains,  according  to  Hiibschmann  (Schweiz.  Pharm. 
Zeitschr.  1858,  No.  6;  Pharm.  Viertelj.  8,  126;  N.  Br.  Arch.  90,  62),  a  second 
base,  Hiibschmann's  helUtdonnine^  which,  when  a  salt  of  atropine  is  imperfectly  pre- 
cipitated by  carbonate  of  potash,  separates  first  as  a  liquid  resin.  It  forms  a  nearly 
colourless,  amorphous  gum,  having  a  slightly  bitter,  burning,  sharp  taste,  and  alkaline 
reaction.  It  is  but  slightly  soluble  in  water,  neutralises  acids,  and  is  precipitated 
from  its  sulphate  by  ammonia.  Its  solution  in  dilute  alcohol  forms  a  white  pre- 
cipitate with  tartar-emetic,  orange-coloured  with  bichloride  of  platinum,  grey  with 
nitrate  of  silver,  reddish  yellow  with  chloride  of  gold ;  no  precipitate  with  basic 
acetate  of  lead  or  sulphocyanide  of  potassium.  Sulphate  of  belladonnine  forms  a 
white  precipitate  with  tannic  acid,  belladonnine  is  soluble  in  alcohol  and  in  ether. 
It  is  perhaps  amorphous  atropine  ?  (£r.)  —  (On  Liibeking^s  beUadonnine,  see  N.  Br. 
Arch,  18,  76,  and  Berzel.  Jahresber.  20,  325). 

Preparation.  From  the  herb  of  Deadly  Nightshade.  1.  The  fresh 
plant,  gathered  immediately  before  flowering,  is  bruised ;  the  juice  is 
expressed,  heated  to  80°  or  90°,  till  the  albumin  coagulates,  then 
filtered  and  left  to  cool ;  and  caustic  potash  and  chloroform  are  added 
to  it  in  the  proportion  of  4  grms.  potash  and  30  grms.  chloroform  to  a 
litre.  The  liquid  having  been  agitated  and  left  at  rest  for  half  an 
hour,  the  chloroform,  holding  atropine  in  solution,  settles  down  to  the 
bottom  as  a  greenish  oil,  which  is  collected,  washed  with  water,  and 
distilled.  The  residue  is  dissolved  in  water  acidulated  with  sulphuric 
acid  ;  the  liquid  filtered ;  the  filtrate  mixed  with  carbonate  of  potash ; 
and  the  precipitated  atropine  is  collected  and  purified  by  recrystallisa- 
tion  from  alcohol.  (Rabourdin,  N.  J.  Fharm.  18,  407 ;  J.  pr.  Chem. 
51,  256).  Atropine  may  also  be  prepared  from  Extr(xctum  Belladonnce 
(Rabourdin). 

2.  Extract  of  belladonna  is  dissolved  in  water,  and  the  solution 
filtered,  mixed  with  excess  of  caustic  soda  and  agitated  with  ether, 
which  must  be  pipetted  off  after  a  while  and  renewed.  The  first 
ethereal  extract,  when  evaporated,  leaves  yellowish,  the  second 
greenish  atropine ;  the  extract,  after  having  been  twice  treated  with 
ether,  still  yields  to  ether- alcohol  a  certain  quantity  of  atropine,  but 
more  impure  ;  it  may  be  purified  by  solution  iii  sulphuric  acid,  separa- 
tion with  soda-ley,  and  solution  in  ether.  —  As  the  whole  of  the  atro- 
pine thus  obtained  still  contains  chlorophyll  and  fat,  its  solution  in  a 
slight  excess  of  dilute  sulphuric  acid  is  digested  with  animal  charcoal 
till  it  becomes  pale  yellow,  then  filtered  and  precipitated  with  soda-ley ; 
and  the  precipitate,  when  it  no  longer  increases,  is  collected,  washed, 
pressed,  dried,  and  crystallised  from  boiling  water  (Geiger  &  Hesse). 

From  tlie  roots  of  Deadly  Nightshade.  —  1.  The  freshly  pulverised 
roots  are  exhausted  by  several  days'  digestion  with  alcohol ;  the  tinc- 
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tures  are  agitated  with  a  quantity  of  dry  hydrate  of  potash  equal  to 
•y^th  of  the  weight  of  roots  employed,  then  filtered,  neutralised  with 
dilute  sulphuric  acid,  and  freed  from  separated  gypsum  by  filtration,  and 
from  alcohol  by  distillation  ;  and  the  residue,  when  it  amounts  to  twice 
the  weight  of  the  roots  employed,  is  mixed  by  drops  with  a  strong 
solution  of  carbonate  of  potash,  till  the  liquid  exhibits  a  dirty  turbidity. 
On  standing,  it  deposits  a  resin,  which  is  filtered  off  after  some  hours ; 
and  the  filtrate,  mixed  with  carbonate  of  potash,  and  left  to  itself  for 
12  or  14  hours,  yields  crystallised  atropine.  The  atropine  thus  ob- 
tained is  collected,  pressed,  dried,  stirred  up  with  water,  again  pressed 
and  dried,  and  dissolved  in  alcohol ;  the  alcoholic  solution  is  poured 
into  water ;  and  the  liquid  is  left  to  itself  and  concentrated,  if  neces- 
sary, till  it  deposits  crj^stals,  which  are  purified  by  recrystallisation 
(Mein).  —  2.  Procter  (Kuhtze*s  Notizen^  13,  13),  drenches  and  exhausts 
the  pulverised  roots  with  alcohol  in  a  percolator ;  agitates  the  tincture 
with  slaked  lime ;  leaves  it  in  contact  therewith  for  24  hours ;  slightly 
supersaturates  the  decanted  liquid  with  sulphuric  acid ;  then  filters  and 
evaporates  it  to  a  syrup;  removes  the  fat  which  separates;  dilutes; 
filters  ;  agitates  the  filtrate  with  chloroform  (which  does  not  dissolve 
sulphate  of  atropine) ;  removes  the  chloroform ;  adds  potash-ley  in 
sufficient  quantity  to  produce  an  alkaline  reaction ;  then  fresh  chloro- 
form, which  now  takes  up  the  atropine,  and  after  being  separated 
from  the  rest  of  the  liquid,  leaves  it  behind  on  evaporation.  The 
atropine  thus  obtained  is  purified  by  recrystallisation,  with  help  of 
animal  charcoal. 

3.  Eight  pounds  of  belladonna-roots  are  exhausted  with  cold  water; 
the  infusion  is  brought  into  a  state  of  fermentation  by  addition  of 
yeast  at  20®  or  30^,  in  order  to  destroy  the  sugar;  the  fermented 
liquid  is  filtered  and  boiled  up ;  the  filtrate  is  evaporated  to  a  syrup, 
and  this  syrup  is  mixed  with  8  oz.  of  aqueous  ammonia  and  4lbs.  of 
alcohol.  The  tincture  decanted  after  24  hours  is  distilled ;  and  the 
residue  is  evaporated  over  the  water-bath  to  an  extract,  which  is 
shaken  up  with  2  oz.  of  ammonia  and  lib.  of  alcohol,  and  afterwards 
with  lib.  of  ether.  The  limpid  liquid  separated  from  the  deposit  is 
distilled,  and  the  residue  mixed  with  water  is  evaporated  to  a  syrup 
and  stirred  up  with  concentrated  ammonia,  which  throws  down  the 
whole  of  the  atropine  as  a  yellow-brown  precipitate,  while  Richter's 
atropic  acid  (p.  449)  and  other  substances  remain  in  solution.  The 
precipitate  is  washed  with  ammonia- water ;  melted  in  the  water-bath 
under  a  small  quantity  of  water;  warmed  with  16  pts.  water;  neu- 
tralised with  dilute  sulphuric  acid ;  and  heated  to  boiling  with  animal 
charcoal.  The  filtrate,  evaporated  to  the  crystallising  point  and  im- 
mediately mixed  with  ammonia,  deposits  white  atropine,  which  must 
be  washed  with  ammonia,  and  freed  from  ammonia  by  fusion  under 
a  small  quantity  of  water  (W.  Richter). 

Bouchardat  {Lieb.  Kopp's  Jahresher,  1849,  387;  GerhardCs  Trcdte^  4, 
201),  precipitates  the  atropine  from  its  aqueous  solution  by  biniodide 
of  potassium ;  decomposes  the  precipitates  with  zinc  and  water ;  and 
after  decomposing  the  iodide  of  zinc  with  carbonate  of  potash,  ex- 
tracts the  atropine  with  alcohol. —  Comp.  Henry's  method,  rii,  177,  3; 
also  the  process  of  Samuel  Simes  {J.  Pharm,  20,  201).— Luxton's  process  (Pharm, 
J.  Trans.  14,  299),  yields  no  atropine,  but  ov\j  ammonio-magnesian  phosphate. 
F.  Muck  {Pharm.  VtertelJ.  5,  2lQ).  — Weppen  (  r.  Br.  Arch.  87,  152). 

When  thorn-apple  seeds  are  used  f(  r  the  preparation  of  atropine. 
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the  product  must  be  boiled  for  a  considerable  time  with  alcohol.  — 
Whatever  method  may  be  adopted  for  the  preparation  of  atropine, 
boiling  or  prolonged  contact  with  caustic  alkalis  or  magnesia  must  be 
avoided  (Geiger  &  Hesse ;  Brandes).  —  The  yield  does  not  exceed 
^  p.  c.  of  the  dried  belladonna-root  (from  the  herb  of  belladonna,  and 
from  thorn-apple  seeds  it  is  even  less)  (Procter).  —  On  the  detection  of 
atropine  in  the  urine  of  personB  who  have  been  poisoned  with  it,  see  Allan  {Ann, 
Pharm.  71,  233)  5  also  Blej  (J^T.  Br.  Arch,  91,  1). 

Properties.  Colourless,  shining  prisms  and  needles  grouped  in 
tufts  ;  from  alcohol  it  is  obtained,  partly  in  crystals,  partly  as  a  vitreous 
mass  which  becomes  crystalline  after  some  time  only  (Geiger  &  Hesse). 
It  melts  at  90°,  without  loss  of  weight,  to  a  transparent  mass  which 
becomes  brittle  on  cooling,  exhibits  stellate  groups  of  needles  when 
further  heated  and  cooled,  and  volatilises  partially  without  decom- 
position at  140^  (v.  Planta;  Geiger  &  Hesse).  On  heating  it  between 
two  watch-glasses,  part  of  it  sublimes,  condensing  in  the  form  of 
varnish  (Mein),  in  indistinct  crystals  (Richter).  By  prolonged  boiling 
with  water,  a  small  portion  of  it  is  volatilised  (Geiger  &  Hesse).  — 
Heavier  than  water.  Inodorous  in  the  pure  state,  but  has  an  offensive 
odour  when  impure.  Has  a  very  repulsive  bitter  taste,  with  long- 
continued  after- taste.  Acts  as  a  narcotic  poison,  and  dilates  the 
pupil    when    introduced    into    the    eye    (Geiger  <fc   Hesse;    Mein). 

On  the  action  of  atropine,  see  Schroff  (N,  Repert,  5,  503)  ;  Czermak  (  Wien.  Akad, 

Per.  39,  432  and  526).  After  poisoning  with  stramonium,  atropine  is 
found  in  the  urine  (Allan).  —  Permanent  in  the  air.  Exerts  an  alkaline 
reaction  on  litmus  and  turmeric  (Geiger  &  Hesse  ;  Mein).  Exhibits 
slight  Isevorotatory  power  (Buignet,  CompU  rend,  52,  1086). 

Liebig.       t.  Platna. 
a.     mean,     b. 

34  C  204  ....  70-58  ....  7003  ....  7023  ....  69*30 

N  14  ....  4-85  ....  4-83  ....  5*26  ....  4*94 

23  H  23  ....  7-96  ....  783  ....  823  ....  801 

6  O  48  ....  16-61  ....  17-31  ....  1628  ....  17*75 

CP«NH»0« 289     ....  10000    ....  10000    ....  10000    ....  10000 

a  obtained  from  Atropa  ;  h  from  Datura, 

Decomposition,  1.  When  heated  for  some  time  to  100°,  it  turns 
brown  without  further  decomposition,  and  between  150**  and  190° 
becomes  darker,  and  partly  volatilises.  At  a  stronger  heat,  a  small 
quantity  of  water  and  oily  liquid  passes  over,  which  is  very  poisonous, 
then  a  thick  brown  empyreumatic  oil,  together  with  ammoniacal 
vapours,  while  charcoal  remains  behind  (Geiger  and  Hesse.)  —  2.  When 
heated  in  contact  with  the  air,  it  swells  up,  emits  offensive  white 
vapours,  bums  with  a  bright  veiy  fuliginous  flame,  and  leaves  a 
shining  black  charcoal,  which  disappears  on  continued  ignition  (Geiger 
&  Hesse ;  Mem).  The  rapour  of  burning  atropine  smells  like  benzoic  acid 
(Ludwig). — 3.  By  prolonged  contact  with  water smd  air,  either  at  ordinary 
or  at  higher  temperatui'es,  it  becomes  uncrystallisable,  yellow,  fetid, 
soluble  in  all  proportions  in  water,  but  is  not  completely  decomposed 
(Geiger  &  Hesse).  —  4.  In  chlorine  gas  it  assumes  a  pale  yellow  colour, 
melts,  and  is  converted  into  hydrochlorate  of  atropine,  without 
further  alteration  (Geiger  &  Hesse).  —  5.  Strong  nitric  acid  dissolves 
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atropine  with  pale-yellow  colour,  changing  to  orange  when  heated, 
the  liquid  at  the  same  time  giving  off  a  small  quantity  of  nitrous 
fumes  and  becoming  colourless  and  transparent  when  boiled.  It  does 
not  contain  nitric  acid,  still  exhibits  the  reactions  of  atropine  with 
tincture  of  iodine  and  tincture  of  galls,  but  exerts  scarcely  any  action  on 
the  pupil  of  the  eye  (Geiger  &  Hesse).  —  6.  Aqueous  chromate  of  potash 
is  reduced  by  atropine  only  after  addition  of  dilute  sulphuric  acid ;  on 
boiling  and  concentrating  the  green  solution,  benzoic  acid  is  evolved, 
and  the  residue,  if  then  treated  with  potash,  gives  off  alkaline  vapours 
smelling  like  herrings : 


0«NH'^0» 

=     C»H*02     +     Ci*H«0^     +     CNH'    (H.Ludwig) 

Benzylic             Benzoic            Propyl- 

alcoliol.                acid.                amine. 

According  to  Pfoiffer,  however  (Ann.  Pliarm.  128,  275),  the  only  nitrogenoua  oom- 
pound  formed  in  the  reaction  is  ammonia.     See  also  decomposition  with  baryta.  — 

7.  Oil  of  vitriol  dissolves  atropine  in  the  cold  without  colour,  the 
solution  when  heated  becoming  red,  then  black,  and  giving  off  sul- 
phurous acid  (Geiger  &  Hesse).  The  colourless  solution  of  atropine 
in  cold  oil  of  vitriol  turns  brown  when  heated  (Mein ;  Guy),  and  gives 
off  the  odour  of  orange-flowers  (Gulielmo,  Pharm,  Viertelj.  12,  219). — 

8.  When  a  dilute  solution  of  sulphate  of  atropine  containing  excess 
of  acid^  is  exposed  to  a  heat  of  100°,  the  atropine  is  resolved  into 
ammonia,  and  a  brown  resinous  mass,  which  is  insoluble  in  water  but 
soluble  in  alcohol  and  ether,  has  no  alkaline  reaction,  but  dissolves  in 
aqueous  acids,  forming  solutions  which  exhibit  a  blue  fluorescence 
when  mixed  with  excess  of  ammonia  (Geiger  &  Hesse).    Atropine  when 

boiled  with  dilute  acids,  does  not  yield  any  sugar  (Ludwig). 

9.  Aqueous  alkalis  decompose  atropine  but  slowly  m  the  cold,  and 
only  after  24  hours'  contact,  but  on  heating  the  liquid,  complete  decom- 
position takes  place,  attended  with  evolution  of  ammonia  and  formation 

of  brown  products  (Geiger  &  Hesse).  Atropine  boiled  with  strong  potash- 
ley,  melts  to  drops  of  oil,  which  float  on  the  alkaUne  liquid  in  that  form  long  after 
cooUug  (Ludwig).  Ammonia  and  oxide  of  silver  do  not  act  upon  atropine,  eren 
with  the  aid  of  heat  (Ghsiger  &  Hesse). 

•If  Atropine  heated  with  6  pts.  of  hydrate  of  soda  dissolved  in  15  pts.  water,  is 
resolved  into  a  volatile  ba^e  and  an  acid^  the  soda-salt  of  which,  when  freed 
from  excess  of  soda,  and  purified  by  solution  in  absolute  alcohol,  addition  of  ether 
(which  ])recipitates  admixed  soda-salts),  and  evaporation  of  the  filtrate,  forms  a  clear 
varnish-like  mass,  which  cannot  be  made  to  crystallise  even  at  0".  Its  aqueous 
solution  is  slightly  alkaline.  It  dissolves  completely  in  a  small  quantity  of  wat^-T, 
but  the  solution  becomes  turbid  on  addition  oi  a  larger  quantity.  On  evaporating 
the  filtered  solution,  redissolving  in  water,  and  adding  hydrochloric  acid,  the  organic 
acid  8cparat433  in  oily  drops  which  afterwards  crystallise.  It  may  be  freed  from 
chloride  of  sodium  by  washing  with  cold  water,  in  wliich  it  is  but  slightly  soluble, 
then  dissolved  in  the  smallest  possible  quantity  of  hot  water,  and  freed  by'filtration 
from  a  small  quantity  of  an  acid  resinous  substance,  which  appears  to  be  a  product 
of  its  decomposition.  From  the  hot  filtered  solution  it  is  deposited  on  cooling  in 
rhombic  tables  resembling  benzoic  acid.  It  melts  at  about  98*,  sohdifies  at  about 
95**,  and  at  105°  begins  to  sublime  without  decomposition  in  white  needlea.  Its 
vapour  is  pungent  like  that  of  benzoic  acid,  but  haa  more  of  a  sweetish  character. 
When  it  is  oxidised  with  bichromate  of  potash  and  sulphuric  acid,  the  pungent 
odour  of  benzoic  acid  becomes  more  decided.  The  acid,  purified  as  completely  as 
possible  and  perfectly  white,  gave  by  analysis  73*6  p.c.  carbon  and  61  hydrogen, 
whence  Pfeitfer  assigns  to  it  the  formula  C-<'Hi"0*  (ealc.  741  C.  and  62  H.),  but  it 
agrees  almost  as  nearly  with  Kraut's  atropic  acid  C^^'HSQ*  (p.  458).  —  The  volatile 
base  forms  a  hydrochlorate  which  crystallises  in  splendid  concentric  groups  of  needles 
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shooting  out  in  arborescent  forms  at  the  edges,  and  dcliqnescmg  in  the  air.  Two 
grms.  atropine  yielded  1"65  grm.  of  the  eoda-salt  above  described,  and  only  0"30  grm. 
of  the  hydrochlorate  of  this  base.  —  An  analysis  of  the  hydrochlorate,  made  with  a 
very  small  quantity  (01  grm.)  gave  54.-4  p. c.  C,  100  H.,  207  CI  and  101  N., 
leaving  a  deficiency  of  4*0  p.  c. :  if  this  be  attributed  to  water,  the  base  must  be 
regarded  as  free  from  oxygen.  The  hydrochlorate  forms  with  terchloride  of  gold 
an  easily  soluble  double  salt,  and  with  bichloride  of  platinum  an  unctuous  resinous 
compound  (Pfeiffer,  Ann.  Pharm.  128,  275).  %. 

10.  Atropine  heated  with  haryta-xoater,  is  resolved  into  atropic  acid 
and  tropine  (Kraut,  see  page  45)  : 

C^NffSQ*  +  2H0  =.  Ci«H80*  +  C?6NHi70*. 

11.  An  alcoholic  solution  of  atropine  assumes  a  blood-red  colour 
when  cyanogen  gas  is  passed  through  it,  and  deposits,  on  spontaneous 
evaporation,  a  red  uncrystallisable  syrup,  insoluble  in  water  (Hinter- 
berger). 

Combinations,  Atropine  dissolves  in  300  pts.  cold  water  (v.  Planta)  ; 
850  pts.  (Cap  &  Garot) ;  450  pts.  at  2V  (Brandes)  ;  500  pts.  at  19"*; 
daturine  in  280  pts.  (Geiger  &  Hesse).  It  dissolves  in  58  pts.  boiling- 
water  (47  pts.  according  to  Brandes  ;  daturine  in  72  pts.  according  to 
Geiger  &  Hesse) ;  and  does  not  separate  on  cooling;  after  long  boiling 
it  dissolves  in  30  pts.  water,  from  which  solution  a  large  proportion 
crystallises  out  (Geiger  and  Hesse).  Atropine  in  excess  melts  hi 
boiling  water  to  an  oil  (Geiger  &  Hesse). 

Atropine  unites  with  acids,  forming  salts.  When  an  acid  is  satu- 
rated as  completely  as  possible  with  atropine,  the  resulting  compound 
is  basic,  and  easily  crystallisable ;  with  a  smaller  quantity  of  atropine, 
it  is  acid,  uncrystallisable,  and  hygroscopic  (Geiger  &  Hesse).  Mein 
&  Richter  hkewnse  found  atropine -salts  crystalUsable  (daturine-salts, 
according  to  Geiger  &  Hesse,  crystallise  with  remarkable  beauty), 
whereas  v.  Planta  &  Hinterberger  obtained  them  as  syrups,  exhibiting 
Uttle  or  no  tendency  to  crystallise.  —  The  salts  are  permanent  in  tlie 
air,  have  a  faint  odour,  like  that  of  impure  atropine,  especially  in 
solution,  and  an  extremely  bitter  taste  (Geiger  &  Hesse).  They  dis- 
solve very  easily  in  water  and  alcohol,  but  are  nearly  insoluble  in  ether, 
which  precipitates  them  from  the  alcohohc  solutions  as  uncrystallisable 
syrups  (v.  Planta).  The  aqueous  solution  acquires  a  dark  colour  when 
continuously  heated.  —  The  pure  fixed  alkalis,  alkaline  carbonates,  and 
caustic  ammonia,  added  to  concentrated  solutions  of  atropine -salts, 
throw  down  part  of  the  atropine  as  a  pulverulent  precipitate,  which, 
(according  to  Geiger  &  Hesse),  afterwards  becomes  crystalline,  but 
according  to  Anderson  (iV.  /.  Pharm,  13,  443),  if  produced  by  ammonia, 
appears  amorphous,  even  when  examined  with  the  microscope.  The 
precipitate  dissolves  readily  in  excess  of  ammonia  (Mein);  also  in  excess 
of  caustic  potash  and  carbonate  of  potash  (v.  Planta) ;  the  alkaline 
solution  is  not  precipitated  by  sal-ammoniac  (Ludwig) ;  the  ammoniacal 
solution  on  standing  deposits  the  atropine  in  crystals.  Atropine  is 
not  precipitated  by  carbonate  of  ammonia,  bicarbonate  of  soda,  or 
phosphate  of  soda,  or  by  iodic  acid,  iodide  of  potassium,  or  sulpho- 
cyanide  of  potassium  (v.  Planta).  Tincture  of  iodine  produces  a  kermes- 
brown  precipitate  (Geiger  &  Hesse,  v.  Planta) ;  bromine  dissolved  in 
hydrobromic  acid,  a  light  yellow,  or  in  very  dilute  solutions,  a  greenish 
precipitate  (Wormley). 
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obtained  (Geiger  &  Hcbbo).  ^  ^^^ 

^NH»0.    289 85-50    ........    ^^.^^    ^^.^ 


To ::;::::::::::::  ^  .;......  ^-67 


0»*NH®0«,SO»,HO  ....  338    100  00 


BMM.  ofpou,^  torn,  in  k'-!'"",,"' ^fiST'i'JoJ'lS'or 

S^  With  perchloric  acid  (BSdecker,  Ann.  Pharm.  71.  63). 

Hydrochlorate  of  Atropine -Mropine^orae.he.^^ 

chloric  acid  gas,  and  ?f«lt^*% ^  *CCf  seSa^s  thei^f'"-"  ^ 
dissolves  in  water,  with  ^'^JZ^'''^.!^^^^tnthe  air  (Liebig). 
radiate  groups  of  shining  needles,  Permanent  m  v^^^ 

ISoW«'t~Pi"«t^«"P^»-«?P*'>yft^wfc^ac!^^^^  up  to  a  clear 
_fhe  solution  of  atropine  in  ^jdrpchlor^^id  an^s     P  ^^ 

varnish,  which,   after  a  few  days    ex^^  to  ^^P^  t„  the 

SS%^S.l?  sSf  eSS"  wS  ^i^aline^eaction 
(Geiger  &  Hesse).  ^  ^^^^ 

0«NHW 2890    88-79    10.76 

TTpi  36'5     ^^  ^^     


0WNH?»0«,HC1    ....  325-5    10000 


not  coloured  (Geiger  &  Hesse).  ^^tivinin- 

•J  /  •      oo7^  nroduoes.  in  solutions  contaming 

phosphavtiTMnic  acid  (xiv.  227)  P^^,!iVf^'  ^es  together  strongly, 

.^  atropine,  a  white  precipitate,  ^^J"*  ^^''^^^X  in  considerable 

cipitate  (Sonnenschem).  „„  ^rdv  nre- 

cipitate,  which  cakeB  together  on  ad^J^yaro^^^^  j^^ 

Delffs).  -  3/«-c«nc  u.Ade  ^.°f°^*;SwMch  coheres  into  a  plaster- 
Se^it^^vlltrnr^wOrnintor^^^^^ 

.S-iSd  t-nrwn-a^^S:^----^^^^^ 
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(Mein ;  v.  Planta).  Solutions  containing  y^W  atropine  in  the  form  of 
acetate,  yield  greenish-yellow  precipitates  (Wormley).  —  To  prepare 
the  gold-salt,  a  strong  solution  of  hydrochlorate  of  atropine  is  dropped, 
with  agitation,  into  a  dilute  solution  of  chloride  of  gold,  whereupon 
the  precipitate,  which  is  pulverulent  at  first,  soon  changes  to  a  dense 
crystalline  pulp  of  a  fine  yellow  colour,  and  easy  to  wash.  After 
drying  in  vacuo,  it  does  not  lose  weight  at  120°  ;  begins  to  melt  at 

135  .  The  salt  prepared  with  atropine  obtained  from  Datura,  melted  between 
U0°  and  100°,  but  did  not  decompose  even  at  160**.      Slightly  soluble   in  water 

and  in  hydrochloric  acid  (v.  Planta). 

Y.  Planta. 
a.     mean,     b, 

34  C    204-00  ....  32-46    ....     31-79     ....     32-76 

N    14-00  ....  2-22 

24  H   2400  ....  3-81     ....      3*97     ....      4*43 

6  O    4800  ....  7-63 

4  CI    14i-84  ....  22-58 

Au 196-66  ....  31-31     ....     3139     ....     3136 

C«NH»08,HCl,AuCi»  628-50    ....  10000 

a  obtained  from  Atropa  ;  b  from  Datura. 

Bichloride  of  platinum  throws  down  from  highly  concentrated  solu- 
tions of  hydrocMorate  of  atropine,  thick  yellow  flocks  which  cohere 
into  a  resinous  mass,  very  soluble  in  hydrochloric  acid  (v.  Planta).  — 

Chloriridiaie  of  sodium  produces  no  precipitate  (v.  Planta). 

Acetate  of  atropine  gives  ofiP  acetic  acid  when  left  to  evaporate,  and 
leaves  crystals  no  longer  perfectly  soluble  in  water  (Geiger  &  Hesse). 
—  Tartrate  of  atropine  is  not  cry  stallisable  (Geiger  &  Hesse).  —  RhodU- 
zonate  of  atropine  is  hyacinth-red^  easily  soluble  in  water  and  alcohol. — 
Croconate  of  atropine  is  a  yellow  bitter  mass  (Heller,  J.  pr.  Chem. 
12,  229). 

Valerate  of  Atropine.  —  Atropine  is  triturated  at  0®  with  an  equiva- 
lent quantity  of  valerianic  acid  mixed  with  twice  its  weight  of  ether, 
and  cooled  to  0° ;  a  further  quantity  of  ether  equal  to  5  times  the 
weight  of  the  atropine  is  added ;  the  whole  is  cooled,  after  filtration 
if  necessary,  in  a  closed  vessel,  to  —  10°  ;  and  the  crystals  which 
form  after  two  hours  are  freed  from  the  mother-liquor  by  decantation, 
and  then  washed  with  absolute  ether  (Callmann).   Miette's  process  (Compt. 

rend.  45,  1052 ;  J.  pr.  Chem.  73^  503),  which  consists  in  neutralising  alcoholic  atro- 
pine with  valerianic  acid,  and  leaving  the  solution  to  evaporate,  yields  nothing  but 
an  uncrjstallisable  svrup,  containing  atropine  in  small  quantity  only,  or  in  an  altered 

state.  —  Light  white  crusts,  or  more  distinctly  formed,  apparently 
rhombic  crystals,  colourless,  transparent,  and  strongly  refracting. 
Slightly  alkaline  in  aqueous,  neutral  in  ethereal  solution.  Remains 
unaltered  when  kept  in  close  vessels  at  a  temperature  somewhat  below 
20°,  softens  somewhat  above  20^,  and  melts  at  42°  to  a  colourless 
syrup,  which  does  not  solidify  even  at  very  low  temperatures.  Gives 
off  water  of  crystallisation  at  100°,  valerianic  acid  also  at  120°,  and 
when  more  strongly  heated,  emits,  first  acid,  afterwards  strongly 
alkaline  vapours.  When  exposed  to  the  air,  it  smells  of  valerianic  acid. 
In  very  moist  air  it  deliquesces  to  a  syrup,  which  quickly  becomes  light 
yellow  on  exposure  to  light.    Dissolves  veiy  easily  in  water  and  in 
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alcohol,  but  does  not  crystallise  from  the  solution.    Dissolves  'with 
difficulty  in  ether  (Callmann,  /.  pr.  Chem,  76,  69  ;  N.  J,  Fkarm.  84,  345)- 

Callmanii. 
mean. 

44  C 264  660  66-31 

N    14  3-5  

84  H    34  8-5  685 

11  O    88  220  


C«NHaO«,C'»H»»0*  +  HO  400    1000 


Atropine-salts  form  a  sulphur-yellow  pulverulent  precipitate  with 
picric  acid  (v.  Planta).  With  very  dilute  solutions  the  precipitate  is 
greenish  (Wormley). 

Infusion  and  tincture  of  galls  throw  down  from  atropine-salts  aod 
alcoholic  atropine,  white  curdy  flocks  partially  soluble  in  ammonia 
(Geiger  &  Uesse  ;  Mein  ;  Henry). 

Atropine  dissolves  in  cold  aqueous  solution  of  the  fixed  alkalis,  but 
not  more  abundantly  than  in  water,  and  is  extracted  from  these  solu- 
tions by  ether  (Geiger  &  Hesse).  In  aqueous  ammonia  it  dissolves 
when  heated  (Brandes). 

Atropine  dissolves  in  8  pts.  of  cold  alcohol  (Geiger  &  Hesse),  in  4  or 
6  pts.  (Brandes),  in  2  pts.  (Cap  &  Garot),  in  nearly  all  proportions 
(v.  Planta).  In  warm  alcohol  it  dissolves  more  abundantly,  without 
separating  out  on  cooling  (Geiger  &  Hesse).  It  is  precipitated  from 
the  alcoholic  solution  by  water  (Mein  ;  Henry).  The  alcoholic  solution 
forms  a  jelly  on  spontaneous  evaporation  (Richter).  —  Atropine  dis- 
solves in  63  pts.  cold  ether  (36  pte.  according  to  Brandes)  and  42  pts.  warm 
ether,  the  solution  not  becoming  tiurbid  on  cooling  (Geiger  &  Hesse), 
—  It  dissolves  in  50  pts.  glycerin  (C'Ap  &  Garot) ;  in  1*93  pts.  chloroform 
(M.  Pettenkofer),  in  3  pts.  (Schlimpert) ;  in  35  pts.  ^fi^^d  oil  (Cap  & 
Garot),  38*2  pts.  olive-oil  (Pettenkofer),  in  oil  of  turpentine  when  heated 
(Brandes).  —  It  is  withdrawn  from  its  solutions  by  animal  charcoal 
(Geiger  &  Hesse). 


Appendix  to  Atropine, 

Hyoscyamine,  ' 

Geiger  &  Hesse.    Ann,  Pharm,  7,  270. 

The  earlier  attempts  of  Brandes  (Schio,  28,  91 ;  Ann.  Pharm.  1,  333)  and  of 
Bley  (y.  Tr.  20,  2,  157),  to  isolate  the  active  principle  of  Syoscyamut  niger  were 
unsucoessful.     See  Dfibereiner  {Schto,  38,  105),  Lindbergson  {Scher.  Ann.  8,  60). 

Preparation.  Henbane  seed  is  exhausted  with  hot  water  or  alcohol ; 
the  extracts  are  evaporated  at  a  gentle  heat,  purified  by  repeated  treat- 
ment with  lime  and  sulphuric  acid,  and  subsequent  filtration  (See  atropine); 
the  moderately  decolorised  and  concentrated  extracts  are  mixed  with 
pulverised  crystallised  carbonate  of  soda ;  the  precipitate  is  freed  as 
quickly  as  possible  from  fixed  alkali  by  pressm^e  and  treatment  with 
absolute  alcohol ;  the  mother-liquor  is  at  the  same  time  treated  witli 
ether;  the  ethereal  and  alcoholic  extracts  are  mixed,  again  treated 
with  lime  and  filtered  ;  the  filtrate  is  treated  with  animal  charcoal ;  the 
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ffreater  part  of  the  ether  and  alcohol  are  distilled  off ;  and  the  liquid  is 
finally  evaporated  at  a  very  gentle  heat,  with  addition  of  water.  If 
the  hyoscyamine  thus  obtained  is  coloured,  it  must  again  be  combined 
with  acids  and  treated  as  above  (Geiger  &  Hesse). 

Hyoscyamine  crystallises  slowly  in  tufts  of  colourless  transparent 
silky  needles.  Inodorous.  It  is  often  obtained  in  the  amorphous  state, 
difficult  to  dry,  coloured,  having  a  narcotic  odour,  and  soluble  in  any 
quantity  of  water.  —  It  has  a  very  nauseous  biting  taste,  like  that  of 
tobacco,  and  exerts  a  very  strong  narcotic  action,  like  that  of  atropine, 
and  likewise  produces  persistent  dilatation  of  the  pupil.  —  On  addition 
of  water,  it  acquires  a  strong  and  permanent  alkaline  reaction. — 
When  cautiously  heated,  it  volatilises  for  the  most  part  undecomposed ; 
at  all  events  it  afterwards  exhibits  an  equally  strong  poisonous  action, 
and  is  still  strongly  alkaline ;  nevertheless  a  portion  is  destroyed,  with 
evolution  of  ammoniacal  vapours.  A  small  portion  appears  also  to  vola- 
tilise when  it  is  boiled  with  water,  as  the  distillate  is  slightly  alkaline 
and  dilates  the  pupil. 

By  heating  with  aqueous  alkalis,  it  is  completely  decomposed,  with 
evolution  of  ammonia. 

It  dissolves  sparingly  in  water,  but  more  freely  than  atropine. 
The  aqueous  solution  mixed  with  tincture  of  iodine,  thickens  and  be- 
comes crimson  ;  it  forms  a  yellowish- white  precipitate  with  solution  of 
ffold,  a  copious  white  precipitate  with  tincture  of  galls,  and  is  not  pre- 
cipitated by  chloride  of  platinum. 

The  salts  of  hyoscyamine  are  neutral,  and  some  of  them  crystallise 
readily. 

Hyoscyamine  is  very  soluble  in  alcohol  and  in  ether. 


f .  Appendix  to  vol.  xiii.  p.  239. 

Tropine. 

C"NH"0*  =  U"AdH^H)*,H»f 
Kraut.    Ann.  Pharm.  128,  282. 

Produced,  together  with  atropic  acid,  by  the  decomposition  of 
atropine  under-  the  influence  of  hot  baryta- water  (p.  453) : 

C?"NH230»  +  2H0  =  CWH80*  +  Oi«NH»7CH. 

The  same  products  appear  to  be  formed  when  atropine  is  heated 
with  fuming  hydrochloric  acid. 

Preparation  of  Atropic  Acid  and  Tropine.  —  When  atropine  is  heated 
to  100"  in  a  sealed  tube  with  a  saturated  solution  of  baryta,  the  oily 
layer  which  at  first  floats  on  the  surface  disappears  in  the  course  of 
2  or  3  hours.  The  clear  colourless  solution  ddstilled,  after  addition  of 
water,  gives  off  only  traces  of  a  volatile  base,  and  on  passing  car- 
bonic acid  through  the  remaining  hquid,  nearly  all  the  baryta  is  pre- 
cipitated as  carbonate  free  from  organic  substance.  On  evaporating 
the  neutral  filtrate,  atropate  of  tropine  remains  as  an  amorphous  vi- 
treous mass,  which,  on  standing  over  oil  of  vitriol,  deposits  traces  of 
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atropate  of  baryta.  The  aqueouB  solution  of  atropate  of  tropine 
becomes  milky  on  addition  of  dilute  hydrochloric  acid,  and  after  a  fei*- 
seconds  deposits  crystals  of  atropic  acid,  while  hydrochlorate  of^  tro- 
pine remains  dissolved,  and  may  be  separated  from  the  atropic  acid  by 
agitation  with  ether,  which  takes  up  the  acid. 

When  the  solution  of  hydrochlorate  of  tropine,  obtained  as  above, 
is  slowly  evaporated,  the  salt  crystallises  in  needles,  which  redissolve 
easily  in  water.  The  solution  treated  with  oxide  of  silver  becomes 
strongly  alkaline,  and  when  filtered  and  evaporated,  leaves  a  crystal- 
line residue,  which  however  is  found  to  have  absorbed  carbonic  acid, 
and  appears  also  to  have  suffered  further  alteration,  so  that  the  base 
has  not  yet  been  obtained  in  the  pure  state.  —  It  appears  also  to  be 
decomposed  when  heated  with  baryta-icatei'  to  180° — 190°  for  17  hours ; 
but  the  decomposition  is  not  complete,  aud  the  product  is  not  volatile^ 
—  When  the  aqueous  solution  of  tropine  is  boiled  for  some  time,  small 
quantities  of  the  base  volatilise  :  hence  probably  it  arises  that  tropine  boiled 
with  baryta-water  yields  a  slightly  alkaline  distillate  (p.  457),  while  tnces  of  atro- 
pate of  baryta  remain  in  solution. 

Tropine  is  soluble  in  water. 
The  hydrochlorate  crystallises  in  needles. 

The  chloro-aurate,  obtained  by  mixing  the  aqueous  solution  of  the 
hydrochlorate  with  chloride  of  gold,  crystallises  easily. 

Chloroplattnate,  Precipitated  by  bichloride  of  platinum  from  the 
solution  of  the  hydrochlorate ;  dissolves  on  heating  the  liquid,  and 
separates  on  cooling  in  beautiful  orange-red  crystals,  which  may  be 
ground  to  a  reddish-yellow  powder. 

Kraut. 


16  C  

96-0    .. 

26*28    .... 

3-83     .... 

4-93     .... 

8-76    .... 

2916     .... 

2704    .... 

mean, 
....     25-27 

N  

18  H  

140    .. 

ISO    .. 

..1       4-84 

4  O 

8  CI 

820     .. 

106-6     .. 

•  «•• 

Pt 

98-7    .. 

....    27-33 

C?<NH»70*HCLPta«    

865-2    .. 

10000    .... 

..•• 

Tropine  likewise  combines  with  atropic  acid. 

Appendix  to  vol.  xiii,  p.  268. 

Atropic  Acid. 

Ebaut.    loc  cit. 

FormtUion  and  Preparation  (p.  467). 

Crystallises  readily  from  alcoholic  solution  in  tables  belonging  to 
the  oblique  prismatic  system,  permanent  in  the  an- ;  from  water  in 
needles  having  the  odour  of  benzoic  acid,  and  melting  to  an  oil  at 
107|®.     The  hot  saturated  aqueous  solution  has  a  strong  acid  reaction, 
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and  on  cooling,  first  becomes  milky,  then  yields  oil-drops,  and  solidifies 
when  quite  cold  to  a  crystalline  pulp. 


18  C  

Over  oil  of  vitriol. 

108     

8     

i  ^'m9  i            •••■  > 

Kraut. 
72-34 

8  H 

.       5-41     ..... 

5-51 

4  0  

.<?2     

.     21  62     

2215 

C18H80*... 

148     

.  10000     

10000 

Isomeric  with  cinnamic   acid    (xiii,   268).  —  The  acid   which  Pfeiflfer   (p.  462) 
obtained  bj  heating  atropine  with  soda-lej  is  probably  atropic  acid. 

Atropic  acid  is  soluble  in  water.     It  appears  to  be  monobasic. 
Atropate  of  Lime  forms  remarkably  fine  crystals  (obtained,  however,  in 
gmall  quantity  only,  and  perhaps  not  quite  pure),   which,    at    115°  over  oil    of 

vitriol,  give  off  13-94  p.  c.  water,  the  residual  salt  then  yielding  14*36 
p.  c.  lime  (C»«H7CaO*  +  3aq  -  1443  p.  c.  CaO). 
Atropic  acid  dissolves  in  alcohol. 

Atropate  of  Tropine.  Preparation,  p.  457).  Uncrystallisable  ;  ropy 
and  scarcely  fluid  at  common  temperatures,  deliquesces  in  a  warm 
atmosphere.  Contains  3  at.  water,  of  which  2  at.  (calc.  =  6-3S  p.  c.) 
go  off  at  90*".  A  solution  containing  2*23  p.  c.  of  the  salt  does  not 
dilate  the  pupil. 


34  0 

N     

....  204 
....     14 

....    6107 
....       419 
....      8-39 
....     26-35 

£j*aut. 
....     60-92 

•  •■■ 

28  H 

....     28 

....      8-89 

11  0 

...a            OO 

•  ■•• 

0»6NHi7O*,C«H8O*  +  3aq 

....  834 

....  10000 

••••                        II 

Primary  Nucleus  C»*H" ;  Oxygen-nucleus  C'*H«*0«. 

Cotton-seed  Blue. 

Pe.  Kuhlmann.     Compt.  rend.  53,  444. 

Formation.  In  the  purification  of  cotton-seed  oil  on  the  large  scale, 
which  is  effected  by  the  prolonged  action  of  soda-ley  or  milk  of  lime, 
a  greasy  deposit  is  formed,  from  which,  when  boiled  for  several  hours 
with  sulphuric  acid  of  10°  B.  the  enclosed  fats  separate  as  a  super- 
natant oily  layer.  When  this  oil  is  heated  alone,  to  drive  off  adhenng 
water,  the  adhering  sulphuric  acid  being  at  the  same  time  concen- 
trated, a  bluish-green  deposit  collects  at  the  bottom  of  the  vessel,  and 
solidifies  on  coohng,  while  the  supernatant  oil  remains  green.  This 
deposit  contains  the  cotton-seed  blue,  which  is  not  perceptible  in  the 
seeds  themselves,  its  colour  becoming  apparent  only  when  they  are 
heated  with  phosphoric  acid,  oil  of  vitriol,  or  strong  hydrochloric 
acid. 
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Preparation.  The  above-mentioned  deposit  is  heated  to  100*'  with 
8  or  4  p.  c.  oil  of  vitriol  for  five  or  six  hours,  or  till  it  has  become 
black-blue,  and  the  product  is  freed  from  the  greater  part  of  the  acid 
by  washing  with  warm  water,  and  from  the  rest  by  solution  in  alco- 
hol, and  precipitation  by  water.  From  the  mixture  of  cotton -seed 
blue  and  fatty  acids  thus  obtained,  the  acids  are  dissolved  out  by 
continued  washing  with  rock-oil,  which  dissolves  a  small  portion  of 
the  blue,  only  so  long  as  fatty  acids  are  still  present. 

Properties.    Amorphous  blue  grains  or  flocks,  which  do  not  melt. 

at  100".  KuMmaim. 

34  0 204    69-87    7046    7002 

24  H 24     8-22     817     854 

8  0 64     21-91     21-37     21-44 

C«H«0«  292     10000     10000    100*00 

Decompositiona.  1.  Cotton-seed  blue  takes  fire  when  heated  on 
platinum-foil,  and  leaves  a  difiBcultly  combustible  cinder.  —  2.  It  is  not 
altered  by  reducing  agents,  such  as  hydrogen,  sulphurous  acid,  ferrous 
oxide,  stannous  oxide,  or  arseuious  acid,  but  is  immediately  decomposed 
by  oxidising  agents,  such  as  chromic  acid,  ferric  hydrochlorate,  nitric 
acid,  chlorine,  bromine,  and  iodine  (see  below).  —  3.  VVhen  the  pulverised 
blue  is  thrown  by  small  portions  into  strong  niti'ic  acid,  a  solid  yellow 
mass  is  formed,  which  must  be  triturated  with  fresh  nitric  acid,  in 
order  to  ensure  complete  conversion.  The  compound  thus  formed 
contains  (at  100®)  G0*28  p.  c.  C,  and  6'76  11.,  together  with  nitrogen 
and  oxygen,  corresjwnding  with  the  formula  C'*Xil'*0* ;  it  is  insoluble 
in  water,  but  dissolves  easily  in  aqueous  alkalis,  whence  it  is  precipi- 
tated by  acids,  also  in  alcohol  and  ether,  and  is  deposited  in  the 
granular  form  on  cooling  from  hot  saturated  solutions.  From  the  am- 
moniacal  solution  of  this  nitro-compound,  nitrate  of  silver  and  neutral 
acetate  of  lead  throw  down  granular  precipitates.  —  4.  When  chlorine- 
gas  is  passed  into  the  ala)holic  solution  of  the  blue  till  the  colour  dis- 
appears, amorphous  yellow  flocks  are  precipitated,  which,  after  being 
purified  by  solution  in  hot  alcohol,  contain  11*47  p.  c.  chlorine,  and  are 
therefore  C**C111'H)®  (calc.  10-87  p.  c.  CI.).  —  5.  Cotton-seed  blue  kept  in 
contact  for  a  week,  or  boiled  for  several  hours,  with  alcohol  or  et?ier,  ac- 
quires a  green  or  brown  colour ;  on  boiling  it  with  oil  of  turpentine^ 
this  change  takes  place  immediately ;  sulphide  of  carbon  produces  it 
more  slowly  than  alcohol  or  ether. 

Cotton- seed  blue  is  insoluble  in  water,  and  in  boiling  aqueous 
phosphoric,  ht/drochhnc,  or  acetic  acid.  —  It  dissolves  with  purple  colour 
in  oil  of  vitriol,  and  is  precipitated  by  water  in  its  original  state.  —  It 
is  insoluble  in  cold  aqueous  alkalis,  but  dissolves  in  them  at  the  boil- 
ing heat,  with  faint  green  colour,  and  is  precipitated  in  blue  flocks  by 
acids.  —  Sparingly  soluble  in  sulphide  of  carbon  and  in  chloroform;  in  77 
pts.  alcohol  of  90  p.  c.  at  20°,  and  in  8^  pts.  ether.  In  presence  of 
fatty  acids  it  dissolves  with  greater  facility.  The  alcoholic  solution 
dyes  fabrics  either  unmordanted  or  mordanted  with  alum,  a  fine  blue 
colour,  quickly  fading,  however,  on  exposure  to  light  and  air. 
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Oxygen-nucleus  C'*n"0". 

Aloin. 

T.  &  H.  Smith.     Chem.  Gaz.  1851,  107 ;  N,  J.  Pharm.  19,  275 ;  abstr. 

Lieb.  Kopp^s  Jahresher.  1850,  645. 
Stenhouse.     PhiL  Mag,  J,  37,  481 ;  Ann,  Pharm.  77,  208 ;  J.  pr,  Chem. 

52,  149 ;  abstr.  Lieb,  Kopp*s  Jahresber.  1850,  545. 
RoBiQUBT.     N,  J.  Pkann.  29,  241 ;  Pharm.  Viertelj.  5,  555  ;  N.  Bepert. 

5,  369  ;  abstr.  Lieb.  Kopp's  Jahresber.  1856,  679. 
Groves.     Pharm.  J.   Trans.  16,  128;  2^.  J.  Fharm.  31,  367;  abstr. 

Lieb.  Kopp*s  Jahresber.  1856,  680. 

Discovered  by  Smith;  more  exactly  investigated  by  Stentouse. 
Occurs  in  Barbadoes  aloes  (Smith).  Smith  did,  according  to  Robiquet, 
not  succeed  in  preparing  aloin  from  soccotrine  or  Cape  aloes,  because 
these  varieties  (which  are  transparent  and  vitreous)  contain  amor- 
phous aloin  (=aloeti7i)  whereas  crystalluie  aloin  occurs  only  in  the 
opaque  varieties.  But  Groves  obtained  crystallised  aloin  likewise 
from  soccotrine  aloes,  and  Stenhouse  supposes  it  to  exist  in  all  those 
varieties  of  aloes  which  yield  chrysamraic  acid  when  treatod  with 
nitric  acid.  —  The  microscopic  crystals  observed  by  Pereira  (iV.  ReperU 
1,  467)  in  Hquid  aloe- juice,  consist,  according  to  Robiquet,  of  alom. 
To  separate  them  by  filtration,  it  is  necessary  first  to  stir  up  the 
juice  with  water  containing  10  or  12  drops  of  aqueous  ammonia  in  a 
litre,  which  will  dissolve  the  resin  (Robiquet).  Crystals  are  also 
found  in  Indian  aloes,  in  liver  aloes,  and  in  the  fresh  juice  of  old  leaves 
of  Aloe  vulgaris  (Schroff,  N.  Bepert.  2,  49). 

Aloes  was  examined  some  years  ago  by  Trommsdorff  (iV.  Tr.  14,  1, 
297),  Bouillon-Lagrauge  &  Vogel  (J,  Phys.  68, 1 60)  and  Pfaff,  who  de- 
scribed the  aqueous  extract  of  aloes  as  Bitter  and  Besin  of  aloes. 
Braconnot  {Ann.  Chim.  68,  24.  —  J.  Phys.  84,  335),  distinguished  a 
substance  precipitated  by  oxide  of  lead  from  the  aqueous  extract  of 
aloes,  as  Principe  puce  aloetique ;  it  is  a  tasteless  and  scentless  powder, 
and  is  precipitated  from  the  alcoholic  solution  by  water.  Meissner 
{N.  Tr.  6,  1,  225),  by  precipitating  the  aqueous  extract  of  aloes  with  a 
lead-salt,  treating  the  filtrate  with  hydrosulphuric  acid,  evaporating, 
and  treating  the  residue  with  sulphuric  acid,  obtained  a  crystallisabTe 
salt  soluble  in  water  (of  organic  nature  t).  —  Robiquet's  alo'etin  or 
pure  aloes  {N.  J.  Pharm.  10,  173),  is  obtained  as  follows: — Extract  of 
aloes  prepared  with  cold  water  is  precipitated  by  neutral  acetate  of 
lead ;  the  precipitate  is  removed ;  the  filtrate  mixed  with  ammonia ;  and 
the  precipitate,  after  washing  with  boiling  water,  is  decomposed  by 
hydrosulphuric  acid.  The  colourless  liquid  evaporated  in  a  vacuum 
leaves  aloetin  as  a  pale  yellow,  scaly,  vamisn-Uke  residue,  whose 
aqueous  solution  reacts  with  alkalis  and  with  neutral  acetate  of  lead 
in  the  same  manner  as  aloin.  This  aloetin,  which  Robiquet  afterwards 
regarded  as  amorphous  aloin,  contains  27*39  p.  c.  C,  11*11  H.,  and 
61*50  0.  —  On  bitter  of  aloesy  see  also  Winckler  {N.  Tr.  22,  1,  67);  on 
resin  of  aloes,  Bley  {N.  Tr.  24,  2,  112),  and  Buchner  {Bepert.  94,  374). 
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According  to  Kosmann  (i\r.  J,  Pharm.  40,  177;  Pharm.  Viertdj. 
11,  232)  Cape  aloes  is  separated  by  cold  water  into  a  soluble  and  an 
insoluble  portion,  each  of  which  may  be  resolved,  by  boiling  with 
dilute  sulphuric  acid,  into  sugar  and  new  substances.  This  fact,  and 
the  separate  identity  of  the  products  of  decomposition  described  by 
Kosmann,  viz.,  Aloeresintc,  Aloe  retime^  Aloeressic,  and  Aloeretic  acids j 
which  are  to  be  distinguished  from  the  similarly-named  products  of 
other  chemists,  do  not  appear  to  be  satisfactorily  demonstrated  (Kr.). 

Rochleder  has  described  crystals  from  soccotrtne  aloes  which  must  be 
distinguished  from  aloin.  When  the  solution  of  Aloe  soccotrina  in 
dilute  soda-ley  is  heated  to  boiling,  till  the  strong  frothing  which  takes 
place  at  first  has  subsided  (whereupon  small  quantities  of  a  volatile 
base  and  a  volatile  oil  pass  over)  and  the  clear  alkaline  solution  is 
mixed  with  sulphuric  acid,  and  shaken  up  with  ether,  the  ether  ac- 
quires a  yellow  colour,  and  leaves  a  crystalline  residue  when  evapo- 
rated. This  residue  is  dissolved  in  boiling  water,  which  leavefe  resin 
behind ;  the  solution  is  decolorised  with  animal  charcoal ;  and  the 
filtrate  is  left  to  cool,  whereupon  it  deposits  colourless  crystals  an  inch 
long.  These  crystals  volatilise  without  residue,  and  form  a  colourless 
solution  with  alkalis.  Rochleder  &  Czumpelick  (  Wten.  Akad,  Ber,  44, 
493 ;  Chem,  Centr.  1862,  5). 

Preparation  of  Alotn.  1.  Barbadoes  aloes  dried  and  comminuted 
with  sand  is  exhausted  with  cold  water ;  the  solution  is  evaporated  in 
a  vacuum  to  a  syrup ;  and  the  residue  is  left  at  rest  for  three  or  four 
days  in  a  cold  place,  whereupon  it  yields  brownish  yellow  crystalline 
granules.  These  are  quickly  pressed  between  paper,  and  repeatedly 
crystalUsed  from  water  at  a  temperature  not  exceeding  65°,  till  they 
retain  only  a  pale  sulphur-yellow  colour,  and  no  longer  suffer  any 
change  of  colour  when  dried  hi  the  air  (Smith,  Stenhouse).  The 
aqueous  solution,  when  evaporated  over  the  water-bath,  does  not  yield 
any  aloin  (see  below),  because  the  impurities,  which  undergo  oxidation 
at  the  same  time,  interfere  with  the  crystallisation  ;  the  crystals  likewise 
disappear  when  left  for  some  time  in  the  mother-liquor,  which  at  the 
same  time  acquires  a  darker  colour  (Stenhouse).  —  2.  One  part  of 
Barbadoes  aloes  is  drenched  in  a  covered  vessel  with  2  pts.  of  water 
deaerated  by  boiling ;  and  the  liquid  is  rapidly  stirred,  decanted  after 
a  quarter  of  an  hour,  covered  with  a  layer  of  ether  to  protect  it  from 
the  air,  and  left  to  itself  for  a  mouth.  The  nodules  which  then  sepa- 
rate are  a  mixture  of  crystals  of  aloin,  amorphous  aloetiu,  and  earthy 
impurities ;  they  are  purified  by  successive  washing  with  cold  water 
and  alcohol  of  56  p.  c,  the  washing  with  the  latter  being  continued  as 
long  as  the  liquid  which  runs  off  exhibits  a  reddish  yellow  colour,  — 
and  finally  by  recrystallisation  from  alcohol  of  86  p.  c.  (Robiquet).  — 
3.  Coarse  powder  of  soccotrino  aloes  is  added  to  boiling  water ;  the 
liquid  is  left  to  stand  for  20  minutes,  stirred  from  time  to  time,  and 
filtered  after  cooling;  and  the  filtrate,  after  being  acidulated  with 
hydrochloric  acid,  is  again  filtered  to  separate  resin,  and  evaporated 
over  the  water-bath  to  a  syrup,  which,  after  standing  for  a  week  or 
longer,  deposits  crystals  of  aloin  (Groves). 

Properties,  The  hydrated  crystals  (p.  463)  are  rendered  anhy- 
drous by  drying  for  five  or  six  hours  over  the  water-bath.  —  Tastes 
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sweetish  at  first,  then  intensely  bitter.  Inodorons.  Neutral  (Sten- 
house  ;  Smith).  According  to  Stenhouse,  it  exerts  a  strong  purgative 
action ;  according  to  Robiquet,  only  after  it  has  been  converted  by 
heat  into  amorphous  aloetin. 

Stenhouse. 
mean. 

34  C  204    6107    6063 

18  H 18     5-39     5-58 

14  O  112     33-54    33-79 

I  ■  -     ■  - 1 1    — ■ 

C3*H«0"   334    10000     10000 

Decompositions.  1.  Aloin,  after  drying  for  6  hours,  loses  an  addi- 
tional quantity  of  water  when  left  over  the  water-bath  for  several 
days,  and  is  converted  into  a  resin ;  the  same  change  takes  place  much 
more  quickly  at  150°,  the  aloin  then  melting  to  a  dark  brown  mass 
which  becomes  hard  and  brittle  on  cooling.  This  mass  consists  of 
amorphous  resin,  still  mixed  with  a  large  quantity  of  crystallisable 
aloin,  which  may  be  extracted  by  alcohol.  —  2.  By  dry  distillation  it 
yields  a  volatile  aromatic  oil  and  a  larger  quantity  of  resin.  —  3.  Aloin 
heated  on  platinum -foil  melts  and  burns  with  a  bright  yellow  flame, 
depositing  a  large  quantity  of  soot,  and  leaves  a  dlflBcultly  combustible 
cinder  (Stenhouse).  —  4.  The  aqveous  solution  oxidises  quickly  at  100"* 
(Stenhouse).  Boiling  alcohol  and  ether  likewise  alter  aloin  and  render 
it  uncrystallisable  (Robiquet).  —  5.  Chlorine  gas  separates  from  the  cold 
aqueous  solution,  a  deep  yellow,  resinous,  uncrystallisable  precipitate,* 
richer  in  chlorine  (Stenhouse).  Respecting  the  action  of  chlorine  upon  aloes 
see  p.  465.  —  6.  Bromine  added  to  a  cold  aqueous  solution  of  aloin 
throws  down  bromaloin  aloin  and  forms  hydrobromic  acid  (Stenhouse). 
—  7.  Aloin  gradually  added  to  qo\^  fuming  nitric  acid,  dissolves  without 
evolution  of  nitrous  gas,  forming  a  brown-red  liquid,  whence  oil  of 
vitriol  added  in  large  quantity,  throws  down  a  yellow  detonating 
compound,  which  does  not  crystallise,  and  is  decomposed  by  solution  in 
alcohol  (Stenhouse).  —  Cold  nitric  acid  (also  sulphuric  or  hydrochloric 
acid)  colours  aloin  lemon-yellow  (Robiquet) ;  after  boiling  for  half  an 
hour,  or  digestion  for  a  longer  time,  a  large  quantity  of  nitrous  gas  is 
given  off,  and  chrysammic  acid(xii,  1)  is  formed,  unmixed  with  picric 

acid  (Stenhouse,  Robiquet).  —  On  the  action  of  nitric  add  upon  aloesy  see  xi, 
211  (picric  acid)  ;  xii,  1  (chrysammic  acid)  ;  xii,  9  (aloeretic  acid),  and  xii,  10 
(aloetic  acid).  —  8.  When  aloin  is  boiled  with  chlorate  of  potash  and  hydro- 
chloric acidy  the  solution  evaporated,  and  the  residue  treated  with 
alcohol,  the  resulting  alcoholic  solution  leaves  on  evaporation  a  non- 
crystallising  syrup,  which  does  not  contain  chloranil  (Stenhouse). — 
9.  Aloin  boiled  with  strong  acids  or  alkalis,  is  quickly  converted  into  a 
dark  brown  resin ;  the  deep  orange-yellow  solution  of  aloin  in  cold 
caustic  ammonia,  potash,  or  soda,  or  their  carbonates,  likewise  quickly 
acquires  a  darker  colour  by  incipient  oxidation  (Stenhouse).  —  On  the 
distillation  of  aloes  with  lime,  see  xiii,  214. 

Combinations.  With  Water.  —  Crystallised  Alcnn.  —  Separates  from 
water  in  sulphur-yellow  grains  ;  from  hot  alcohol  in  stellate  groups  of 
needles  (Stenhouse). 
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Stenhooie. 
In  vacuo,  mean, 

d4  0  204    69-47 59-32 

19  H 19    5-54    5-88 

16  O 120    34-99     84-80 

OMffSQW  +  aq ....  843     10000    10000 

Sparingly  soluble  in  cold  water  (Stenhouse),  in  600  pts.  (Smith), 
10  pts.  at  10°  (Robiquet).  —  Dissolves  easily  in  cold  aqueous  ammonia, 
potash,  soda,  or  their  carbonates,  forming  deep  orange-coloured  solu- 
tions (Smith,  Stenhouse).  The  concentrated  aqueous  solution  (not 
the  dilute  solution)  forms,  with  basic  acetate  of  lead,  a  deep  yellow  pre- 
cipitate, which  dissolves  in  water  and  turns  brown  in  contact  with 
the  air.  Aloin  does  not  precipitate  neutral  acetate  of  lead,  mercuric 
chloride,  or  nitrate  of  silver  (Stenhouse). 

Aloin  dissolves  readily  in  alcohol  and  in  acetcOe  of  ethyl  (Smith, 
Stenhouse)  in  2  pts.  alcohol  of  SQ°,  and  in  8  pts.  ether  (Robiquet). 


Oxyhromme-nncleits  C'*Br*H?*0". 

Broznaloin. 

C«Br»ff»0"  =  C**Br»H»0»  0». 
Stenhouse.    Ann.  Pharm.  77,  212- 

A  cold  aqueous  solution  of  aloin  is  mixed  with  excess  of  bromine, 
and  the  yellow  precipitate  is  washed  with  water  and  dissolved  in  hot 
alcohol,  which  deposits  crystals  on  cooling. 

Yellow,  shining  needles,  grouped  in  stars,  larger  and  darker  than 
those  of  aloin.  Neutral.  —  Less  soluble  than  aloin  in  cold  water  and 
alcohol,  very  soluble  in  hot  alcohol. 

Stenhouse. 
In  vacuo.  mean, 

84  C  204  35-73  35-48 

8  Br- 210  4202  4197 

15  H 16  2-62  2-78 

14  O 112  -  19-63  19-77 

C84Br3n»*OM 671     100-00    100-00 


Appendix  to  Aloin, 

1.  Chloraloil.  —  Obtained,  together  with  a  brown  resin  and  a  blue 
substance,  by  passing  chlorine  into  aqueous  aloin.  —  When  chlorine- 
gas  is  passed  into  a  cold-prepared  solution  of  soccotrine  aloes,  till 
the  hquid  and  the  separated  flocks,  which  are  yellow  at  first,  have 
acquired  a  green  colour,  and  the  acid  solution  is  decanted,  a  resinous 
laminar  substance  is  found  deposited  on  the  sides  of  the  vessel ;  this 
is  collected,  washed  with  boiling  water,  then  with  cold  alcohol,  and  dis- 
solved in  boiling  alcohol.     On  concentrating  and  cooling  the  solution, 
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the  chloraloil  crystallises  out,  and  may  be  purified  by  washing  with 
cold,  and  recrystallisation  from  boiling  alcohol  (sometimes  only  a  trace  is 
obtained).  —  Snow- white,  light,  silky  needles,  which  melt  at  140**  to  a 
transparent  liquid,  solidifying  in  the  crystalline  form  on  cooling. 
Boils  at  155°,  distilling  over  without  residue,  and  condensing  in  the 
neck  of  the  retort.  Contains  50*65  p.  c.  C,  23-33  CI.,  and  26-02  0.,  no 
hydrogen,  corresponding  therefore  with  the  formula  C"C10*  (Robiquet). 
Dissolves,  with  decomposition,  in  nitric,  sulphuric,  and  acetic  acids, 
forming  yellow  solutions.  By  boiling  or  fusion  with  cUkalis,  it  is  com- 
pletely converted  into  alkaline  carbonate  and  chloride.  Dissolves 
easily  in  baryta-water,  forming  a  purple-red  solution,  which,  when  left 
to  evaporate  freely,  gradually  loses  its  colour,  and  deposits  crystals  of 
chloride  of  barium.  AmTnonia  dissolves  chloraloil  abundantly,  acquiring 
a  yellow  and  then  a  red  colour,  and  depositing,  on  addition  of  acids, 
yellow  flocks,  differing  altogether  in  comparison  from  chloraloil.  The 
ammoniacal  solution,  evaporated  at  a  gentle  heat,  yields  nothing  but 
crystals  of  sal-ammoniac.  —  Chloraloil  is  nearly  insoluble  in  cold  water 
and  alcohol,  but  hot  alcohol  dissolves  it  in  such  quantity  that  the  solu- 
tion solidifies  to  a  jelly  on  cooling ;  it  is  also  very  soluble  in  etha\ 
(Robiquet,  N.  J.  Pharm.  10,  249  ;  J.  pr.  Chem.  89,  189;  abstr.  N.  Ann. 
Chim.  Phys.  20,  490). 

2.  Chhralise,  Chlorine-gas  is  passed  through  an  alcoholic  solution 
of  aloes,  till  the  liquid,  which  is  at  first  very  dark-coloured,  has  become 
pale  yellow,  and  the  solution  is  heated  in  a  shallow  dish  for  two  hours 
to  60** — 80**,  to  expel  hydrochloric  acid,  aldehyde,  and  other  products. 
The  remaining  liquid,  mixed  with  twice  its  volume  of  cold  water, 
deposits  chloralise  as  a  copious  yellow  precipitate,  which  is  collected, 
separated  by  solution  in  boiling  water,  and  repeated  filtration  through 
a  wet  filter,  finally  obtained  on  cooling  as  a  yellow  powder,  and  puri- 
fied by  washing  with  cold  ether,  and  recrystallisation  from  boiling 
alcohol.  Slender,  sulphur-yellow,  flexible  needles,  having  a  strong 
silky  lustre.  Inodorous.  Melts  at  70°,  without  decomposition  or  loss 
of  water.  Contains,  on  the  average,  55*64  p.  c.  C,  3'84  H.,  32-26  CL, 
and  8-26  0.,  agreeing  with  the  formula  C"«C1H*0.  — At  180°  it  swells 
up  strongly,  and  acquires  a  brown-red  colour,  and  at  200°  decomposes 
completely,  giving  off  hydrochloric  acid  and  a  brown  oil.  Dissolves 
easily  in  nitric,  sulphuric,  and  hydrochloric  acids,  and  is  precipitated  un- 
altered from  the  recently  prepared  solution  by  water.  —  Dissolves  in 
caustic  ammonia,  potash,  and  soda,  forming  brown-yellow  solutions, 
from  which  acids  throw  down  orange-yellow  flocks,  altogether  different 
from  chloralise.  —  Dissolves  sparingly  in  cold  water ;  in  all  proportions 
in  boiling  water  and  in  alcohol;  slightly  in  ether,  whether  cold  or  warm 
(Robiquet). 


Primary  Nucleus  C^H" ;  Oxygen-nucleus  C**H**0*. 

Oratiolaretin. 

?  C«*H»0«  =  C"H»0*,0». 

Walz.     N.  Jahrb.  Pharm.  10,  67. 

Formation,  p.  A&J. 

VOL.   XVI.  2  H 
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Preparation.  Gratiolin  is  boiled  with  dilute  sulphuric  acid  as  long- 
as  the  liquid  tastes  bitter,  the  gratiolin,  which  is  at  first  suspended  in 
the  liquid,  gradually  disappearing,  with  formation  of  oily  gratiolaretin, 
crystalline  gratiohitin,  and  sugar  which  remains  dissolved.  The 
solution  is  filtered,  the  residue  washed,  and  the  gratiolaretin  extracted 
from  it  by  ether,  which  it  leaves  behind  on  evaporation.  —  Gratioletin 
remains  on  the  filter. 

Properties,  Soft,  amoqAous,  yellow  mass,  becoming  brittle  and 
easily  friable  by  prolonged  exposure  to  a  warm  atmosphere.  Taste- 
less,* but  has  a  faint  resinous  odour.     Melts  below  100®. 

at  120".  Walz. 

34  C 204    72-87     71*45     73-12 

28  II 28     10  00    10-22    1027 

6  0 48     1713     18-33     16-61 


C«H«0«  280    100-00    100-00    10000 

Not  altered  by  oil  of  vitriol^  even  at  100°.  —  Dissolves  in  nitrie  acid 
of  sp.  gr.  1'54,  without  evolution  of  gas,  forming  a  solution  precipitable 
by  water. 

Insoluble  in  vxUer^  easily  soluble  in  alcohol  and  in  ether. 


Glucosides  of  Gratiolaretin, 

1.  Gratiolin. 

C«II«*0". 

Euo.  Marchand.    J,  Chim.  med.  21,  517  ;  BepeH.  91,  372. 
G.  F.  Walz  (1852).     Jahrb.  pr.  Pharm.  14,  4;   21,  1;  24,4;  N.  Br, 
Arch.  65,  192.  —  i^.  Jahrh.  Pharm,  10,  65. 

The  bitter  principle  of  Gratiola  officinalis, 

Prq)aration,  1.  The  ethereal  extract  of  gratiola  is  exhausted  with 
alcohol ;  the  solution  is  evaporated ;  the  residue  [Vatiquelin's  Mature 
reHndide  amire  (Ann,  Chim,  72, 191)]  is  redissolved  in  alcohol ;  ferric  sul- 
phate is  added  as  long  as  it  acquires  a  blue  colour,  then  thin  milk  of 
lime  in  quantity  suflScient  to  saturate  the  free  acid  and  precipitate  the 
excess  of  ferric  oxide ;  and  the  filtrate,  decolorised  if  necessary  by 
animal  charcoal,  is  evaporated  in  a  vacuum.  The  residue  is  freed 
from  the  greater  part  of  the  admixed  salts  by  treating  it  with  a  small 
quantity  of  water — ^which,  however,  likewise  dissolves  a  portion  of  the 
gratiolin— the  undissolved  matter  is  shaken  up  with  ether  containing 
water ;  the  ethereal  solution  is  removed ;  and  the  sHibjacent  syrup, 
diluted  with  alcohol,  is  left  to  evaporate  by  exy)osure  to  the  air, 
whereupon  gratiolin  remains  in  white  nodules.  When  thus  prepared, 
it  still  retains  a  small  quantity  of  ash  (Eug.  Marchand).  —  2.  The 
aqueous  decoction  of  the  dried  plant  is  precipitated  with  basic  acetate 
of  lead,  and  strained  through  linen ;  the  filtrate  is  mixed  with  car- 
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bonate  of  soda,  not  in  excess ;  the  precipitated  carbonate  of  lead  is 
removed ;  and  the  filtrate  is  precipitated  with  aqueous  tannic  acid. 
The  precipitate  is  collected,  washed,  strongly  pressed,  triturated,  after 
partial  desiccation,  with  hydrated  oxide  of  lead  (basic  acetate  of  lead, 
or  litharge,  or  the  latter  with  5  p.  c.  basic  acetate,  may  likewise  be 
used),  then  covered  with  alcohol  of  sp.  gr.  0*85,  and  set  aside  till  a 
sample  of  the  alcoholic  solution  is  no  longer  turned  blue  by  sesqui- 
chloride  of  iron.  The  solution  is  filtered,  the  residue  repeatedly 
digested  with  alcohol,  as  long  as  it  imparts  a  bitter  taste ;  the  united 
tinctures  are  decolorised  by  leaving  them  in  contact  with  animal 
charcoal ;  the  greater  part  of  the  alcohol  is  distilled  off,  after  filtration 
from  the  charcoal ;  and  the  remaining  liquid  is  evaporated  to  dryness. 
The  residue  is  exhausted  successively  with  absolute  ether  and  cold 
water,  then  dried  and  recrystallised  from  boUing  alcohol  or  boiUng 
water.  The  ether  takes  up  chiefly  gratiolacrin,  the  cold  water 
gratiosolin.  —  If  the  gratiolin  thus  obtained  is  coloured,  it  may  con- 
tain gratioBolin,  or  a  brown  resin.  It  must  then  be  dissolved  in  a 
small  quantity  of  alcohol,  and  precipitated  by  water,  which  leaves  the 
gratiosolin  in  solution ;  and  the  precipitatedjgratiolin  freed  from  resin 
by  digestion  with  ether,  or  (in  case  the  resin  present  is  insoluble  in 
ether),  by  dissolving  it  in  alcohol,  precipitating  with  alcoholic  sugar-of- 
lead,  removing  the  excess  of  lead  from  the  filtrate,  evaporating,  and 
recrystallising  from  boiling  water  (Walz). 

Properties.  White  powder,  crystallising  from  alcohol  in  nodules 
(Marchand),  from  water  in  slender  needles  having  a  satiny  lustre 
(Walz).  Taste  scarcely  perceptible  at  first,  afterwards  strongly  bitter. 
Has  a  faint  odour.  Melts  at  200°  without  further  alteration ;  softens 
when  heated  with  water,  and  rises  to  the  surface  as  an  oil  (Marchand). 
-Produces  no  particular  efEect  upon  rabbits. 

Marchand. 
earlier,  later, 

40  0 240    6217    61-26    6200 

84  H 84    8-81     941    988 

14  O 112    2902    29-84    2862 


C^crguQU 386    10000    10000    10000 

Walz  formerly  gave  the  formula  O^'H^O". 

Decompositions.  1.  Turns  brown  and  decomposes  at  2155**,  and 
when  heated  on  platinum-foil,  gives  off  acid  vapours,  takes  fire  and 
bums  away.  —  2.  By  prolonged  boiling  with  dilute  sulphuric  acid,  it  is 
resolved  with  gratioletin,  gratiolaretin,    and   sugar  (Walz).    lOOpts. 

gratiolin  yielded  15*4  gratioletin,  63*5  resin  and  sugar,  -which  separated  from  potas- 
sio-cupric  tartrate  a  quantity  of  cuprous  oxide  equiralent  to  28  pts.  grape-sugar. 
According  to  Walz,  the  reaction  is  probably  : 

but  this  equation  is  not  in  accordance  with  the  quantities  of  the  decomposition-pro- 
ducts  actually  obtained. — Moreover,  gratioletin  appears  to  be  formed  &om  gratiolin, 
merely  by  elimination  of  2H0,  not  by  decomposition  (Kr.) — With  oil  of  vitHol 

gratiolin  forms  a  dark  red  solution,  precipitable  by  water  (Walz); 
slightly  (Marchand). — 3.  When  drenched  with  nitric  acid  of  sp.  gr.  1*54, 
it  acquires  a  golden-yellow  colour,  and  then  forms  a  brownish-yellow 

2  H  2 
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Bolntion,  which  on  addition  of  water,  Bolidi6eB  to  a  white  jelly. — 4.  It 
dissolves  in  caustic  ammonia^  and  is  precipitated  in  the  gelatinous 
form  by  water  (Walz).  With  aqueous  ammonia,  it  turns  blue,  without 
dissolving,  then  quickly  becomes  white  again  (Marchand). 

Gratiolin  is  very  slightly  soluble  in  water  (Marchand),  in  893  pts. 
cold  and  476  pts.  boiling  water  (Walz).  Very  soluble  in  alcohol, 
sparingly  in  ether  (Marchand),  in  1000  pts.  cold  and  666  pts.  boiling 
ether  (Walz). 

Tannate  of  QratioUn. — Tannic  acid  added  to  an  aqueous  solution 
of  gratiolin,  throws  down  a  dazzling  white  precipitate  easily  friable 
when  dry,  and  insoluble  in  water  (Walz).  In  presence  of  a  large 
quantity  of  ammonia,  no  precipitate  is  formed  (Marchand). 


2.  Gratioletin. 

Walz.     N.  Jahrh.  Fharm.  10,  67. 

Comp.  p.  467. 

Produced,  together'with  sugar  and  gratiolaretin,  by  boiling  gratiolin 
with  dilute  sulphuric  acid,  and  obtained  in  the  preparation  of  gratio- 
laretin as  already  described  (p.  466). 

Properties.  White  scales,  having  a  satiny  lustre,  and  exhibiting 
with  the  microscope  the  form  of  rectangular  prisms.  At  100"  it  gives 
off  3*9  p.  c.  of  (adhering?)  water,  without  further  alteration. 

Walz. 
mean. 

34  C  204    65-38    6514 

28  H 28     8-97     912 

10  O  80     25-65     25-74 


CP^ir«0'»   312     10000     10000 

AppeaM  to  differ  from  gratiolin,  C^'H^O",  only  by  containing  2  at.  HO  leas 
(Kr.).     (C«H»0i2,  calc.  «  652  p. c.  C.  and  87  H). 

Decomposition,  1.  When  drenched  with  oil  of  vitriol,  it  assumes  a 
yellowish  colour,  the  aoid  becoming  siskin-green,  and  water  added  to 
the  liquid  throws  down  white  flocks. — 2.  With  mine  acid  of  sp.  gr.  1"54, 
it  forms  a  solution  precipitable  by  water. — 3.  When  evaporated  with 
hydrochloric  acid  of  sp.  gr.  1*2,  it  turns  violet  and  is  decolorised  by 
water. — 4.  It  colours  bichromate  of  potash  and  sulphuric  acid,  green. — 
5.  Not  altered  by  boiling  aqueous  ammonia,  or  by  potash-ley  of 
sp.  gr.  1-22. 

Insoluble  in  tvatei*  and  in  ether,  but  soluble  in  alcohol. 
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1,  Gratiosolin. 

Walz.     Jahrh.  pr.  Pharm,  21,  24  ;  24,  5.— iV.  Jahrh.  Phaim,  10,  69. 

Orc.tioUiie. 
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■ 
Occurs  in  Gratiola  officinalis^  and  is  obtained  in  aqueous  solution  in 
the  preparation  of  gratiolin  as  already  described  (p.  466).  The 
golden-yellow  solution  is  digested  with  animal  charcoal ;  the  filtrate  is 
evaporated  over  the  water-bath;  and  the  dry  residue  is  freed  from 
traces  of  gratiolacrin  by  means  of  anhydrous  ether. 

Properties.  Amorphous,  bright  roseate  mass,  yielding  a  yellow 
powder  by  trituration.  Melts  at  125°.  Has  a  peculiar  odour  and  a 
nauseously  bitter  taste.    Permanent  in  the  air. 

Walz  (mean), 
at  100*.  earlier.  later. 

4B  C 276    63-26    ....    6277    ....     6313 

42  H 42     812    ....       786     ....      805 

25  0 200    38-62     ....     39*37     ...     3882 

0«H«0» 618    10000    ....  100-00    ....  10000 

So,  according  to  Walz,  who  formerly  proposed  the  formula  C*8H*«0*^. 

Decompositions.  1.  Decomposes  at  212°. — 2.  Bwms  when  heated 
with  platinum-foil.  —  3.  In  contact  with  aqueous  acids  or  alkalis,  it  is 
resolved,  even  at  mean  temperatures,  into  sugar  and  gratiosolelLi, 
both  of  which  remain  in  solution.    According  to  Walz : 

20«H«0»  «  2C«H«0>7  +  C«H»0»  +  4H0. 

When  gratiosolin  is  heated  with  acids,  the  resulting  gratiosoletin 
suffers  further  decomposition  by  the  action  of  the  acid  (see  helo\r).— Oil  of 
vitriol  colours  gratiosolin  brown-red,  the  liquid  on  addition  of  water 
yielding  a  jelly  and  yellow  flocks.-^— 4.  Gratiosoletin  dissolves  in  nitric 
acid  of  sp.  gr.  1*54,  with  evolution  of  red  vapours,  and  water  added 
to  the  solution  throws  down  a  golden  yellow,  slightly  bitter  powder. 

Gratiosolin  dissolves  in  7  pts.  cold  and  6  pts.  boiling  watery  and 
separates  on  evaporation,  as  an  oil  which  gradually  solidifies. — It  dis- 
solves in  ammonia  with  yellow  colour ;  in  3  pts.  cold  and  2  pts.  hot 
alcoholy  with  golden  yellow  colour,  changing  to  reddish-yellow  on 
strong  concentration.  It  dissolves  slowly  in  about  1700  pts.  of  cold 
and  1100  pts.  of  boiling  ether. 


2.  Gratiosoletin. 

Walz.    N.  Jahrh.  Pharm.  10,  70. 

See  page  467. 

Gratiosolin  is  resolved  by  contact  with  acids  or  alkalis,  even  at 
mean  temperatures,  into  sugar  and  gratiosoletin,  which  latter  may 
be  precipitated  by  tannic  acid.  The  precipitate  is  dissolved  in  alcohol, 
and  decomposed  by  hydrated  oxide  of  lead,  and  the  filtrate  is 
evaporated,  whereupon  gratiosoletin  remains  behind  as  a  golden-yellow 
veiy  bitter  substance. 
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Walx. 
Calculation  according  to  Walz.  mean. 

40  0 240    58-58    5889 

34  H 34    8 29    827 

17  O 136    33-18    32-84 

C^H»*0»7  410    10000    100-00 

Decompositions.  1,  By  prolonged  boiling  with  dilute  acids,  it  is  re- 
solved into  (38-1  p.  c.^  sugar  and  a  precipitated  mixture  of  (42*9  p.  c.) 
gratiosoleretin  and  (10*5  p.  c.)  hydrogratiosoleretin.  According-  to 
Walz  :— 

2C<0H»«O^7  «  (?SH»0"  +  C**H»0»  +  C»<H»on  +  2H0. 

Oil  of  vitriol  dissolves  gratiosoletin  with  red-brown  colour,  forming 
sugar  and  flocks  precipitable  by  water.  —  2.  With  nitric  acid  of  sp.  gr. 
J  -54,  it  forms  a  dark  yellow  solution,  precipitable  by  water.  —  3.  It  is 
decomposed  by  warm  potash-ley^  with  separation  of  flocks  and  formation 
of  sugar. 

Easily  soluble  in  water,  in  aqueous  ammonia  without  alteration,  and 
in  ordinary  as  well  as  absolute  alcohol;  insoluble  in  ether. 


3.  Gratiosoleretin. 

Walz.    N.  Jalirb.  Pliarm.  10,  71. 
Sco  page  467. 

Gratiosoletin  is  boiled  with  dilute  sulphuric  acid  till  completely 
decomposed ;  the  liquid  is  decanted  from  the  resinous  deposit ;  this 
deposit  is  washed  with  water ;  and  the  gratiosoleretin  is  dissolved 
out  by  ether,  which  leaves  hydrogratiosoleretin  behind.  By  evaporat- 
ing the  ethereal  solution,  indistinct  warty  masses  are  at  first  obtained, 
and  the  whole  afterwards  dries  up  to  a  dark  yellow  powder. 

Walz. 
at  100°-  mean. 

34  C  204    67-55     6718 

26  H 26     8-61    8*71 

9  O 72     23-84    24-11 

C«H»0»    802    IQCyOO    10000 

It  dissolves  in  oil  of  vitriol,  and  is  precipitated  by  a  large  quantity 
of  water,  also  in  nitric  acid.  —  It  is  not  dissolved  or  decomposed  by 
hydrochloric  acid  or  by  aqueous  ammonia. 

Insoluble  in  toater ;  very  soluble  in  alcohol  and  in  ether, 

4.  Hydrogratiosoleretin. 

Walz.     N.  Jahrb.  Pharm.  10,  71. 
Soo  aboTe. 
Purified  by  solution  in  alcohol  and  spontaneous  evaporation. 
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Pure  yellow,  amorphous,  friable  mass,  haviDg  a  faint  resinous  odour. 
Melts  above  100°. 

Walz. 
mean. 

63-67 

8-85 

27-48 


at  100^ 

34  C  

•  •••••••••••   mv4      ••>.*•* 

63-75 

28  H 

28    

8-75 

11  O  

88    

27-50 

C«H»0"   820    100-00    10000 

So,  accordmg  to  Walz.    Bifien  from  gratiosoleretin  by  2  at.  HL 

At  a  higher  temperature  it  melts,  decomposes,  and  leaves  a  com- 
bustible cinder.  —  Dissolves  in  cold  oil  of  vitriol^  whence  it  is  preci- 
pitated by  water,  and  is  carbonised  by  hot  oil  of  vitriol.  —  With 
nitric  acid  of  sp.  gr.  1*54,  it  gives  off  red  fumes,  and  forms  a  solu- 
tion precipitable  by  water. ";  Nitric  add  of  sp.  gr.  1*2  acts  upon  it 
only  when  heated,  forming  a  yellow  resin. 

Insoluble  in  water,  but  dissolves,  without  colour  in  cold  hydro- 
chloric acid;  insoluble  in  aqueous  ammonia,  but  partially  soluble  in  warm 
potash-ley.  Easily  soluble  in  alcohol,  especially  in  absolute  alcohol, 
insoluble  in  ether. 


5.  Gratioloic  Acid. 

Walz.    N.  Jahrb.  Fharm.  10,  79. 

Occurs  in  Gratiola  officinalis. — In  the  preparation  of  gratiolin  by 
the  process  above-described  (p.  466),  one  of  the  products  obtained  is 
Walz's  gratiolacrin,  which,  according  to  his  more  recent  statements, 
may  be  resolved  into  gratiola-fat,  gratioloic  acid,  and  brown  resins, 
in  the  following  manner: — The  ethereal  solution  of  gratiolacrin, 
obtained  as  above  (p.  467),  is  evaporated,  and  the  residue  is  treated 
successively  with  cold  absolute  alcohol  (which  partly  dissolves  the 
gratiola-fat,  partly  separates  it  mechanically),  aqueous  ammonia,  and 
again  with  cold  alcohol.  On  boiling  the  substoice  then  remaining 
with  absolute  alcohol,  and  leaving  the  solution  to  cool,  crystals  of 
gratioloic  acid  are  obtained.  —  This  add  may  also  be  obtained  from 
gratiola-fat  by  the  action  of  potash. 

White  scales  or  laminae,  having  a  satiny  lustre  and  a  fatty  odour. 

Walz. 

fitean, 

28  C  168    73-68    73-30 

28  H 28     12-28     12-04 

4  O 32     14-04     14-66 

C=8H»04 228    100-00     10000 

Tho  aboye  are  the  numbers  deduced  by  Walz  from  his  analyses ;    but  the 
analytical  data  when  oorrecUy  calculated  give  7-46  p.  c.  hydrogen  (Kr.). 

6.  Gratiola-fat.  —  When  the  solution  of  gratiola-fat  in  absolute 
alcohol,  obtained  as  above,  is  precipitated  with  alcohohc  sugar-of-lead, 
— ^the  resulting  precipitate,  after  being  washed  with  alcohol  and  sus- 
pended therein,  decomposed  by  hydrosulphuric  acid, — and  the  filtrate 
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mixed  with  water,  drops  of  oil  separate,  which  do  not  solidify  at  mesui 
temperatures,  contain  75*12  p.  c.  C,  11"78  H.,  and  13*10  O.,  and 
consist,  according  to  Walz,  of  C^H*^*, 
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Margaric  Acid. 

Hbintz.    Pogg.  102,  272. 

To  be  dutiiiguiBhed  from  Gherreul's  margaric  acid^(p.  867)  {artyieial  margatrie 
€tcid),  —  Heintz  succeeded  in  preparing  this  acid;  aner  K5hler  and  Becker,  tiie 
former  by  heating  cyanide  of  potassium  with,  oetylsulphate  of  potash,  the  latter  bj 
boiling  cyanide  of  cetyl  with  alcoholic  potash,  had  obtained  mixtures  of  fiitty  adcU 
from  which  it  was  not  found  possible  to  separate  pure  margaric  acid  (pp.  346,  374). 

Preparation.  Cyanide  of  cetyl  (oily,  prepared  as  described  on  page 
374)  is  continuously  boiled  with  alcoholic  potash,  till  ammonia  is  no 
longer  given  off,  and  the  residue  has  become  solid ;  this  residue  is  then 
decomposed  by  boiling  dilute  hydrochloric  acid ;  the  separated  fatty 
acid  is  shaken  up  with  aqueous  ammonia ;  and  the  turbid  solution  is 
precipitated  by  chloride  of  bariiun.  The  precipitate,  after  being 
washed  with  water  and  with  alcohol,  and  repeatedly  boiled  with 
ether,  yields  to  this  solvent  an  oil,  which  solidifies  in  the  cold,  melt« 
below  40°,  and  has  the  composition  of  a  mixture  of  cetylic  ether  and 
cetylic  aldehyde.  The  undissolved  baryta-salt  is  decomposed  by  agita- 
tion with  hydrochloric  acid  and  ether ;  and  by  pipetting  off  the  ethereal 
liquid,  and  distilling  off  the  ether,  crude  yellowish  margaric  acid  is 
obtained,  melting  at  56*6'',  and  solidifying  in  scales  and  fine  needles. 
This  acid  may  be  resolved,  by  oft-repeated  crystallisation  from  alcohol, 
repeated  partial  precipitation  from  the  solution  of  its  soda-salt  by 
acetate  of  magnesia,  and  subsequent  recrystallisation  of  the  portions 
of  acid  again  separated  (somewhat  in  the  manner  described  on 
pp.  210, 211)  into  margaric  acid,  and  an  acid  containing  a  larger  pro- 
portion of  carbon,  which  occurs  chiefly  in  the  portions  first  precipitated 
by  acetate  of  magnesia  (Heintz). 

a.  The  acid  containing  the  larger  amount  of  carbon  is  obtained, 
in  small  quantity  only,  even  by  operating  on  98  grms.  of  cyanide  of 
cetyl,  so  that,  after  its  melting  point  has  been  raised  by  repeated 
crystalHsation  to  62®,  no  further  purification  of  it  is  possible.  It  then 
solidifies  in  the  scaly  crystalline  form,  contains  76*28  p.  c.  C,  12*71  H., 
and  11*01  0.,  therefore  more  carbon  than  stearic  acid  (7606  p.  c.  C, 
12*68  H.),  and  nearly  as  much  as  an  acid  having  the  formula  C'^H^'O* 
(76*61  p.  c.  C,  12*75  H.,  and  10*74  OX  Its  constitution  is  therefore 
essentially  that  which  is  represented  oy  the  latter  formula,  and  it  is 
formed  from  cyanide  of  stethyl  C**H"Cy,  contained  in  the  cyanide  of 
cetyl  employed,  in  the  same  manner  as  margaric  acid  is  formed  from 
cyanide  of  cetyl  itself  (Hemtz). 

h.  The  portions  last  precipitated  by  acetate  of  magnesia  yield 
margaric  acid,  which,  after  its  melting  point  has  been  raised  by 
repeated  crystallisation  to  59*9°,  exhibits  the  characteristics  of  a  pm*e 


MARGARIG  ACID. 


473 


acid,  specified  on  page  210,  and  cannot  in  any  way  be  resolved  into 
acids  of  different  melting  point. 

Properties  of  Margaric  acid.    White  crystals  melting  at  59'9°,  and 
solidifying  in  crystalline  scales  on  cooling. 


84  C 204 

84  H..... .,    34 

4  O 32 


75-56 
12-59 
11-85 


75-45 
12-51 
1204 


75-55 
12-67 
11-88 


C^H>*CH   270    ....  100-00    ....  100-00    ....  100*00 

Margarate  of  Soda,  —  Obtained  like  myristate  of  soda  (p.  212). 

Margarate  of  Baryta.  —  The  alcoholic  solution  of  the  soda-salt  is 
precipitated  with  nitrate  of  baryta,  and  the  precipitate  is  washed  with 
water.    White  amorphous  powder. 


33  H  

2040    ... 

330    ... 

9-78    ... 

7*11 

22-67     ... 

Heintz. 

60-89 

9-80 

3  O   

240    .... 

7-41 

BaO    

76-5    ... 

22-40 

0»*H«»BaO< 

337-6    ... 

10000    ... 

10000 

Margarate  of  Silver,  —  Thrown  down  from  the  soda-salt  by  nitrate 
of  silver,  as  a  faint  grey  precipitate,  which  dries  up  to  a  loose,  white, 
amorphous  powder. 


34  0  . 

33  H. 

4  O  . 


204     ... 

33     ... 

32     ... 
108     ... 

■  ■•••        O^  XX        ••• 

8-75    ... 

8-49    ... 

28-66    ... 

Heintz. 

63-67 

8-74 

8-74 

28-85 

377     ... 

10000    ... 

100-29 

C«H»AgO<  377 


Margaric  and  Myriatic  Acids.  —  Mixtures  of  these  acids  are  mostly 
opaque,  uncrystalline,  and  exhibit  the  following  melting  points : — 


A  mixture  of— 

Melts  at 

Mode  of  Solidifying. 

Margaric 

Myristic 

acid. 

acid. 

90 

10 

67 -e^ 

Scalj-cijBtaliine,  not  reiy  distinct. 

80 

20 

65 -5» 

Indistinctly  crystalline. 

Almost  wholly  uncrystalline,   with   tolerably 

70 

30 

53-6" 

eren  surface. 

60 

40 

50 -e- 

Amorphous,  opaque. 

60 

50 

46  •2» 

The  same. 

40 

60 

46 -6' 

Somewhat  granulo-crystaUine. 

30 

70 

44-7* 

Similar,  with  larger  grains  intermixed. 

20 

80 

48-8'' 

Similar  :  grains  very  indistinct. 

10 

90 

51-8'' 

Opaque ;    in    scarcely    perceptible  concentric 
needles. 
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Margcaric  and  Palmitic  Acids.  — The  mixtures  solidify  partly  like 
the  pure  acids— those  contaiuin^  80  or  90  p.c.  pahnitic  acid,  in 
beautiful  long  needles,  just  like  the  mixture  of  stearic  and  palmitic 
acids  formerly  called  margaric  acid. 


A  mixture  of— 

MelUat 

Mariano 
acid. 

Falmitio 
acid. 

Mode  of  Solidifying. 

90 
80 
70 
60 
50 
40 
30 

20 
10 

10 
20 
30 
40 
50 
60 
70 

80 
90 

58  •7' 
57 -G- 
56 -O- 

66  ^^ 
56  •O'* 
56 -O- 

67  O* 

58 -G' 
60  •2« 

Scal^-crystolUno. 

Similar,  but  somowhat  flowery. 

Like  the  preceding  mixture. 

The  same. 

The  same. 

The  same. 

Very    beautifully    floweiy,     almost    in     long 

needles. 
Tn  long  needles. 
The  same. 

0xygen*nucleu8  G^WH)\ 

Boccellic  Acid. 

Fr.  IIeeren.    Schw.  59,  346. 

Li£Bia.    Pogg.  21,  31. 

SonuNCK.     J.  jpr.  Chem,  38,  459 ;  Ann,  Pharm.  61,  78 ;  Phil.  Mag.  J"., 

29,  261. 
Hesse.    Ann.  Pharm.  117,  332. 

Discovered  in  1830  by  Heeren ;  investigated  especially  by  Hesse. 

Occurrences.    In  Roccella  fuciformh.  Ach.     According  to  Heeren, 
also  in  Lecanara  tartarea. 


Preparation.  1.  Boccella  tinctoria  is  exhausted  with  aqueous  am- 
monia ;  the  filtrate  is  precipitated  by  chloride  of  calcium ;  the  well 
washed  precipitate  is  decomposed  by  hydrochloric  acid ;  and  the  acid 
thus  separated  is  purified  by  solution  in  ether  (Heeren).    The  liquid  filtered 

from  the  roccellate  of  lime  retains  cirthric  acid  (xii,  381)  in  solution.  —  2.  The 

lichen  is  freed  from  erythric  acid  by  milk  of  lime ;  the  residue  is  boiled 
with  dilute  hydrochloric  acid ;  the  acid  solution  is  removed ;  and  the 
residue  warmed  with  dilute  soda-ley.  From  the  greenish-brown  solu- 
tion, hydrochloric  acid  throws  down  green  fiocks,  which  must  be  sus- 
pended in  water  and  treated  for  a  short  time  with  chlorine  gas,  which 
chiefly  removes  the  green  substances.  The  acid,  after  being  treated 
with  chlorine,  is  washed  with  water,  and  purified  by  recrystallisation 
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from  boiling  alcohol,  with  help  of  animal  charcoal  (Hesse).    The  add 

obtained  bj  method  1,  may  also  be  purified  in  this  manner,  or  bj  passing  chlorine 
into  the  alkaline  solution  (Hesse)-  —  3.  The  lichens  are  exhausted  with 
ether  in  a  percolator ;  the  ether  is  distilled  off ;  and  the  greenish  white 
crystalline  residue  is  dissolved  in  the  smallest  possible  quantity  of 
borax-solution,  a  portion  then  separating  out  as  the  liquid  cools.  The 
rest  is  precipitated  by  hydrochloric  acid,  and  purified  by  re-solution  in 
boiling  aqueous  borax,  then,  together  with  toe  portion  of  acid  first 
obtained,  by  recrystallisation  from  ether,  with  help  of  animal  charcoal 
(Hesse).  —  Schunck  treats  the  lichens  exhausted  with  boiling  water, 
and  thereby  freed  from  erythric  acid  [and  picrocrythrin  Txii,  30)], 
with  boiling  alcohol ;  separates  the  green  flocks  which  fall  down  as 
the  tincture  cools  ;  and  evaporates  the  filtrate  to  dryness.  From  the 
rofiidue,  boiling  water  extracts  a  small  quantity  of  picrocrythrin ;  the 
solution  then  prepared  with  cold  alcohol  deposits,  on  addition  of 
alcoholic  sugar-of-lead,  greenish  white  flocks  of  roccellate  of  lead, 
which  are  decomposed  with  nitric  acid ;  and  the  acid  thus  separated 
is  piuificd  by  recrystallisation  from  boiling  alcohol,  with  help  of 
animal  charcoal. 

Properties,  Delicate,  white,  rectangular,  four-sided  plates,  having  a 
silvery  lustre ;  from  alcohol  it  separates  in  short  needles.  Meltis  at  about 
130°,  without  loss  of  weight,  and  solidifies  again  on  cooling  to  a  white 
crystalline  mass  (fleeren).  Melts  at  132°  to  a  colourless  liquid,  which 
solidifies  in  the  crystallme  form  at  about  108°.  At  a  temperature 
somewhat  below  200°,  a  portion  volatilises,  while  another  portion  is 
converted  into  an  anhydride  (Hesse).  Tasteless  a.nd  scentless ;  the 
alcoholic  solution  has  an  acid  reaction. 


34  0  

82  H  

204 

32 

6800    ... 

21-34    ... 

Liebig. 
mean. 

6703 

10-76 

22-22 

Sohunck. 
mean. 

65-95    .... 

10-67    .... 

23-38     .... 

Hesse. 
mean, 

....    67*9 
....     10-6 

8  O  

64 

....    21-5 

C>*H«08    

300 

10000     ..., 

100-00 

10000    .... 

....  1000 

The  formula  Ci«ff«0^  (Liebiff),  0»HmO«  (Kane,  Phil.  Trow.  1840,  299), 
Q24jjno«  (Schimck)  were  successiTely  adopted  forroocellic  acid,  till  Hesse  estabUshcd 
the  above.  —  The  acid  belongs  to  the  oxaUc  series,  and  is  therefore  homologous  with 
oxalic,  sebacio  add,  &c.  (Hesse). 

Decompositions.  1.  Boccellic  acid  heated  to  between  220°  and  280°, 
gives  off  water,  turns  brown,  and  forms  roccellic  anhydride  (Hesse). 
Bt/  divf  distillation  it  yields,  products  similar  to  those  obtained  from  the 
fats,  and  having  a  sharp  irritating  taste  (Heeren);  it  yields  a  dis- 
tillate which  solidifies  in  the  crystalline  form,  and  after  repeated 
distillation,  remains  oily,  leaving  little  or  no  residue  (Schunck).  — 
2.  Heated  on  platinum  foil,  it  melts,  gives  off  a  fatty  odour,  and  hums 
with  a  bright  flame,  leaving  no  residue  (Heeren,  Schunck).  —  3.  The 
soda-salt  is  not  altered  by  the  passage  of  an  electric  current  (Hesse).  — 

4.  The  acid  is  not  decomposed  by  bromine^   even  in  sunshine. — 

5.  With  anhydrous  sulphuric  acid,  it  carbonises  without  emission  of 
gas ;  dissolves  with  brown  colour  in  fuming  sulphuric  acid,  and  is  not 
decomposed  by  oil  of  vitriol.  —  6.  Hydrochloric  acid  does  not  act  on 
roccellic  acid ;  a  mixture  of  hydrochloric  acid  and  chlorate  of  potash 
decomposes  it  only  after  long  boiling.  —  7.  From  solution  in  boiling 
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fuming  nitrie  acH  roooellic  acid  cxystallises  on  cooling,  for  the  most 
part  unaltered ;  but  by  prolonged  boiling  the  roooellic  add  is  decom- 
poaed,  and  volatile  acids  having  the  odour  of  butyric  add  are  given 
off,  but  no  cryBtalliaable  non- volatile  adds  are  produced. — 8.  Bocoellic 
add  heated  with  hydrate  of  potash^  froUia  violently  at  260'',  and  gives 
off  a  small  quantity  of  oiL  The  residue  contains  neither  volatile  acids 
nor  oxalic  add,  but  a  large  quantity  of  unaltered  roooellic  add  (Hesse). 
—  9.  The  alcoholic  solution  of  roccellic  add  does  not  reduce  tercUoride 
of  gold^  even  at  the  boiling  heat  (Schunck).  — 10.  The  add  heated 
with  anilme  forms  roocellanUide  (Hesse). 

CombrntUions.  The  add  is  perfectly  insoluble  in  watery  not  dis- 
solving even  in  100,000  pts.  at  the  boiling  heat  (Heeren). 

With  the  alkalis,  it  forms  soluble  salts ;  with  other  bases,  for  the 
most  part,  insoluble  himetalUc  salts  CH*M^.  The  add  dissolves  in 
aqueous  borax,  phosphate  of  soda,  and  roccellate  of  soda  (Hesse).  It 
expels  carbonic  acid  from  alkaline  carbonates  (Sdiunck). 

Roccellate  of  Ammonia.  —  The  residue  left  on  evaporating  the  am- 
moniacal  solution  is  amorphous  and  brittle.  According  to  Heeren,  it 
dissolves  very  easily  in  water,  forming  a  frothy  liquid,  which  in  the 
concentrated  state,  takes  up  an  additional  quantity  of  acid,  and  gives 
it  up  again  on  dilution  with  water.  According  to  Hesse,  it  is  decom- 
posed by  drenching  with  water,  with  separation  of  a  white  jelly. 

Roccellate  of  Potash,  —  The  acid  dissolves  readily  in  alcoholic  potash, 
swells  up  when  drenched  with  strong  potash-ley,  and  dissolves  only 
on  addition  of  water  (Hesse).  Delicate  crystalline  lamin»  having  a 
fatty  lustre,  and  dissolving  to  a  frothy  liquid  (Heeren,  Hesse). 

Roccellate  of  Soda,  -r-  From  a  solution  of  roccellic  add  in  dilute 
soda-ley,  a  strong  solution  of  soda  throws  down  white  flat  needles  of 
the  soda-salt  (Hesse). 

Roccellate  of  Baryta.  —  From  an  ammoniacal  solntion  of  roccellic 
acid,  chloride  of  barium  throws  down  a  bulky  white  precipitate,  which 
soon  becomes  dense,  and  exhibits  a  silky  lustre  when  dry. — It  is 
somewhat  soluble  in  boiling  water,  insoluble  in  pure  alcohol,  but  easily 
soluble  in  alcohol  containing  acetic  acid  (Hesse). 

at  100'.  Hesse. 

84  C 2040  46-87  460 

80  H 300  6-89  69 

2  Ba   137-2  31-52  81*5 

8  0 640  14-72  15-6 

0»*H««a«0« 435-2     10000    1000 

Roccellate  of  Lime.  —  The  ammoniacal  salt  is  precipitated  by  chlo- 
ride of  calcium,  and  the  white  amorphous  precipitate  is  washed  with 
water  and  with  alcohol.  It  gives  off  48  p.  c.  water  at  160°,  and 
at  a  higher  temperature  vapours  of  acrolein  and  a  combustible  gas 
(Hesse). 

Hesse. 

OWH*>0«  298    83-71    

'2Ca 40     11-24    Ill 

2  HO   18     505     4-8 

C3'H»Ca20s  +  2aq 356    10000    


Hesse.       Schunck. 

31-67 

....    81-6    ....     34-02 

613 

4*7    ....      6-14 

48-30 

....    48-8    ....    47-66 

14-91 

....     16-4    ....    13-28 
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BocceUate  of  Magnesia.  —  Wlien  roccellate  of  ammonia  is  mixed 
with  aqueous  sulphate  of  magnesia,  the  mixture  becomes  turbid,  from 
separation  of  a  small  quantity  of  the  free  acid.  On  heating  the  clear 
filtrate  to  38°,  drops  of  oil  separate  from  it,  but  the  liquid  becomes 
clear  again  on  cooling ;  after  prolonged  boiling,  it  yields  an  amorphous 
precipitate,  probably  of  free  roccellic  acid,  which  does  not  redissolve 
(Hesse). 

RocceUate  of  Zinc,  —  Obtained  by  double  decomposition  as  a  white 
amorphous  precipitate,  soluble  in  aqueous  ammonia,  insoluble  in  water 
and  in  alcohol  (Hesse). 

RocceUate  of  Lead,  —  Basic,  —  Precipitated  from  roccellate  of  ammo- 
nia by  neutral  acetate  of  lead  (Schunck).  An  alcoholic  solution  of 
roccellic  add  forms,  with  a  warm  alcoholic  solution  of  neutral  acetate  of 
lead,  a  white  precipitate  which  must  be  washed  with  alcohol.  White 
powder,  which  gives  off  a  small  quantity  of  water  at  100°,  then  3*8 
p.  c.  at  125°,  baMng  together  at  the  same  time,  and  melts  at  a  higher 
temperature  (3  at.  water  «  4*1  p.  c)  (Hesse). 

o^lOO'. 

34  0    2040  .... 

33  H    330  ..., 

3  Pb 3111  .... 

12  O    96-0  ... 

CWH»Pb«0>,PbO,3HO 6441     ....  10000    ....  1000    ....  10000 

BoceeUate  of  Silver,  —  The  ammonia-salt  is  precipitated  by  nitrate 
of  silver,  and  the  precipitate  is  boiled  with  alcohol,  to  remove  free 
acid.  — White  amorphous  mass,  which  turns  grey  on  exposure  to  light, 
and  when  strongly  heated,  yields  at  first  a  nearly  colourless  distillate 
and  suffocating  white  vapours,  afterwards  a  brown  distillate  (Hesse). 

Hesse. 

C8<HM08 298    J     57-98    

2Ag 216     4202     41  to 416 

C«H»Ag»0« 614     ^ 10000 

Roccellic  acid  dissolves  in  1*81  pts.  boiling  alcohol  of  sp.  gr.  0*819. 
Easily  soluble  in  ether  (Heeren).  Slightly  soluble  in  warm  benzol 
(Hesse). 


Oxygen^ntxleus  CH^^O*. 

Roccellic  Anhydride. 

C«*H»0«  =  C»*H»»0*,0«. 

Hesse.    Ann,  Pharm,  117,  340. 

Roccellic  acid  is  heated  in  an  oil-bath  to  at  least  220'' ;  the  fused 
brown  mass  is  mixed  with  dilute  soda-solution  till  it  acquires  an 
alkaline  reaction,  then  shaken  up  with  ether ;  and  the  ethereal  layer  is 
decanted  and  evaporated,  the  anhydride  then  remaining. 
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Colourless  or  faintly  yellow  oentral  oil  having  a  fatty   odour. 
Makes  grease-spots  on  paper. 

at  100».  Hesse. 

34  C 2C4    72-34    720 

30  H    30     10-64    10*8 

6  0 48     17-02     17-2 

(?*H»0«  282    10000    1<XW) 

Boiling  aorfa-%  converts  it  into  roccclHc  acid. — The  solution  in 
warm  ammoma-water  mixed  with  hydrochloric  acid,  deposits  white  flocks 
easily  soluble  in  alcohol,  and  remaining,  when  the  alcohol  is  evaporated, 
as  a  semi-crystalline  acid  oil  having  a  burning  taste,  probably  a  mixture 
of  roccellic  and  roccellamic  acids. 

The  anhydride  is  sparingly  soluble  in  cold,  easily  soluble  in  hot 
alcohol  and  in  €ikei\ 


Boccellate  of  Ethyl. 

Hesse.    Ann.  Pharm.  117,  840. 

MoeceUio  ether, 

Roccellic  acid  is  dissolved  in  warm  alcohol ;  hydrochloric  acid  gas 
is  passed  into  the  liquid ;  the  alcohol  is  removed  after  a  few  hours  ; 
and  the  oil  which  separates  is  washed  with  alkaline  and  with  pure 
water,  then  dried  over  oil  of  vitriol. 

Pale  yellow  oil  having  a  faint  aromatic  odour.  Lighter  than  water. 
—  Insoluble  in  water  and  in  aqueous  ammonia^  and  not  attacked  either 
by  aqueous  or  by  alcoholic  ammonia,  even  after  several  months'  con- 
tact or  when  heated  to  118°.  —  Easily  soluble  in  alcohol,  less  easity  in 
ether. 

Over  oil  of  vitriol,  Hesse. 

42  C 252  70-79  71*0 

40  H  40  11-24  11-3 

8  O  64  17-97  17-7 

2C<H^0,C»*II»0«  356  lOO'OO  1000 


BocceUanilide. 

IIbsse.     Ann,  Pharm,  117,  342. 
MocceUphenylannide, 

When  roccellic  acid  is  heated  with  excess  of  aniline  to  ISO** — 200°, 
water  and  aniline  distil  over,  and  a  black  pitchy  residue  is  left,  which 
when  di-enched  with  alcohol  yields  crystals  after  a  few  days.     These 
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are  collected  and  purified  by  repeated  crystallisation   from   boiling 
alcohol,  with  help  of  animal  charcoal. 

Beautiful  colourless  lamina?,  which  melt  to  a  colourless  liquid  at 
53*3°  and  solidify  partially  at  52°.  Neutral. — At  a  somewhat  ele- 
vated temperature,  it  yields  a  colourless  distillate,  without  any  carbo- 
naceous residue. 


68  C 

42  H    

2  N    
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28     
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9-33     .... 
6-22    .... 
712     .... 

Hesse. 
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Insoluble  in  water,  aqueous  ammonia,  and  hydrochloric  acid.  Not 
coloured  by  hypochlorite  of  soda.  The  alcoholic  solution  does  not  pre- 
cipitate alcoholic  neutral  acetate  of  lead. 


Primary  Nucleus  C'*H'* ;  Oxyazo-nucleus  C^NH^O*. 

Cerebrin. 

C»*NH»0«  =  C«*NBP»(y»,0*  ? 

Vauquelin.    Ann.  Chim.  81,  37,  and  60 ;  Schw.  8,  480. 

L.  GacELiN.     Tiedemann*s  Zeitschr.f  Physiol.  1,  122. 

CouERBE.    Ann.  Chim.  Phys.  56,  164  ;  Ann.  Pharm.  40,  75. 

Ed.  Pr^my.     J.  Phami.  27,  467 ;  N.  Ann.  Chim.  Phys.  2,  463  j  Aim. 

Pharm.  40,  75. 
GoBLEY.    N.  J.  Pharm.  9,  1,  83,  and  161 ;  11,  409 ;  12,  6 ;  17,  401 ; 

18,  107 ;  19,  406 ;  21,  241 ;  30,  241 ;  33,  161. 
V.  BiBRA.     Vergleich.  Unters.  iiber  das  Gehirn  der  Menschen  u.  d.  Wirbel- 

thiere.    Mannheim,  1854 ;  abstr.  Ann.  Pharm.  105,  368. 
W.  MuLLER.    Ann.  Pharm.  103,  131 ;  106,  879. 

Cerebrate  (Couerbe) :  Cerehric  acid  (Fr^my).  Undep  the  names  Srain-fat,  phot- 
phoretted  Bile  fat  and  Cerebrin,  there  were  described,  in  the  third  edition  of  this 
Handbook,  according  to  Fourcroj,  Yanquelin,  and  others,  laminse  of  an  unsaponifiable 
substance,  melting  at  136^,  easily  soluble  in  ether,  and  giving  off  5*4  p.  c.  water  when 
heated :  doubtless  therefore  a  mixture  consisting  chiefly  of  cholestorin.  The  body 
described  in  the  same  place  as  hrain-wax  [according  to  0melin]  agrees  more  closely 
with  that  which  is  now  called  cerebrin. 

Occurrence.  In  the  brain.  In  the  fat  of  the  spinal  marrow  and 
nerves  (Fremy ;  v.  Bibra).  —  It  is  a  constituent  of  the  viscous  matter 
(see  below)  obtained  from  yolk  of  egg,  the  eggs  of  the  carp,  the  milt  or 
soft  roe  of  the  carp  and  herring,  the  fat  of  venous  blood,  ox-bile  and 
vineyard-snails,  and  separates  in  grey  films  when  this  substance  is 
decomposed  by  acids,  or  in  white  films  when  it  is  decomposed  by 
alkahs  (Gobley). 

Preparation.  When  brain  (of  oxen)  is  triturated  with  water  to  a 
thin  milk,  and  the  emulsion  thus  obtained  is  mixed  with  solution  of 
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neutral  acetate  of  lead,  till  it  separates  after  a  while  into  an  upper, 
clear,  blood -red  layer,  and  au  under-layer  containing  the  brain-pulp, 
the  liquid,  if  heated  to  the  boiUug-point  after  it  has  stood  for  twelve 
hours  and  the  sediment  has  been  uniformly  comminuted,  deposits 
greyish-red  flocks,  itself  at  the  same  time  becoming  clear  and  easy  to 
niter.  The  liquid  which  runs  through  contains  uric  acid,  inosite, 
creatine,  and  other  matters,  and  the  separated  coagulum  contaias 
cerebrin,  liquid  and  solid  substances,  and  cholesterin. 

The  expressed  coagulum  is  exhausted,  first  by  treatment  with  hot 
alcohol,  then  by  boiling  with  ether-alcohol,  filtered  at  the  boiling  heat 
and*left  to  cool;  it  then  deposits  a  large  quantity  of  white  flocks, 
which  contain  cerebrin,  cholesterin,  and  fats,  and  diy  up  to  a  reddish- 
yellow,  crystalUne  mass.  The  other  fats  remain  dissolved  in  the 
alcohol.  The  precipitate  is  collected,  dried,  freed  from  cholesterin  and 
brain-fat  by  repeated  exhaustion  with  cold  ether,  and  dissolved  in 
boiling  alcohol,  which,  on  cooUng,  deposits  the  cerebrin,  to  be  purified 
by  repeated  crystallisation  from  boihng  alcohol  (W.  MiiUer). 

W  hen  brain  is  beaten  up  with  baryta- water  to  a  milk,  and  the 
mixture  is  heated  to  boiling,  cerebrin  may  also  be  separated  from  the 
resulting  coagulum  in  the  manner  just  described  (W.  MiiUer). — 
V.  Bibra  mixes  the  extract  of  brain  prepared  with  boiling  alcohol,  and 
the  fat  which  separates  from  it  on  cooling,  with  potash-ley,  and  boils 
for  several  hours;  the  solution  then  becomes  darker-coloured  and 
clear,  and  after  standing  in  the  cold  for  24  hours,  deposits  nearly  all 
the  cerebrin.  This  substance  may  also  be  obtained  by  successive 
and  repeated  treatment  with  hydrochloric  acid  and  potash-ley,  and 
finally  purified  with  hydrochloric  acid. 

Fr^my  treats  comminuted  brain  repeatedly  with  boiling  alcohol, 
and  leaves  it  for  some  days  in  contact  with  the  alcohol,  which  coagu- 
lates the  albumin,  dehydrates  the  brain,  and  thereby  renders  it 
accessible  to  the  subsequent  treatment  with  ether.  It  is  then  pressed, 
quickly  triturated  in  a  mortar,  and  treated  successively  with  cold  and 
with  warm  ether.  The  ether  is  evaporated,  and  the  extract  redis- 
solved  in  a  large  quantity  of  ether,  whereupon  cerebrin  is  deposited  in 
the  form  of  a  white  powder.  It  still,-  however,  retains  fime  and  soda- 
salts,  together  with  oleophosphoric  acid  and  albumin,  to  remove  which 
the  precipitate  is  redissolved  in  boiling  absolute  alcohol  containing 
sulphuric  acid.  The  mixture  of  oleophosphoric  acid  and  cerebrin, 
which  separates  as  the  liquid  cools,  is  freed  from  oleophosphoric  acid 
by  washing  with  cold  ether,  and  recrystallised  from  boiling  ether. 
The  alcohol  which  has  been  boiled  with  the  brain  Hkewise  deposits 
cerebrin  on  cooling,  while  fats  remain  in  solution  (Fr^my). 

Couerbe  comminutes  brain,  after  it  has  been  washed  and  freed  from 
membranes,  and  exhausts  it  by  four  successive  treatments  with  cold 
ether,  which  first  displaces  the  water  from  the  bram,  and  then  takes 
up  the  fats  and  cholesterin.  The  residue  is  repeatedly  exhausted 
with  boiUng  alcohol  of  40°,  as  long  as  the  solutions  yield  deposits  on 
cooling.  The  deposits  are  collected  and  washed  with  cold  ether,  which 
takes  up  cholesterin  and  leaves  cerebrin  undissolved.  The  alcoholic 
extracts,  when  concentrated,  deposit  at  first  an  additional  quantity  of 
cerebrin,  till  a  semi-fluid  fat  makes  its  appearance,  which  dissolves  in 
ether,  and  separates  again  in  the  form  of  an  oil.  —  The  ethereal 
extract  still  retains  cerebrin,  which,  after  the  evaporation  of  the  ether, 
sometimes  remains  undissolved  on  treating  the  residue  with  small 
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quantities  of  ether,  and  may  then  be  separated  by  filtration.  In  either 
case,  the  residue  redissolves  completely  in  ether,  and  may  then, 
according  to  Oouerbe,  be  resolved  into  cephalote,  stearoconote,  eUtn- 
cepholy  cerebrin,  and  cholesterin.  —  On  the  three  substances  jast  mentioned, 
which,  however,  mu8t>,  in  all  probability,  be  still  regarded  as  mixtures,  see  Oouerbe 
(loe»  cit),  Fr6mj  (J.  Pharm,  27, 472),  Ann,  Fharm,  40,  88),  also  Simon  {J,pr.  Chem. 
20,  271),  Berzelius  (Fosfff-  ^  ^^^)' 

From  the  viscous  matter  of  yolk  of  egg^  &c.  200  grms.  of  the  viscous 
matter  are  drenched  with  500  grms.  alcohol,  of  88  p.  c,  and  50  grras. 
hydrochloric  or  sulphuric  acid ;  the  whole,  after  standing  a  few  hours, 
is  heated  to  boiling ;  and  the  oily  layer  which  rises  to  the  surface  on 
cooling,  is  removed.  The  aloohoUc  solution,  when  left  to  itself, 
deposits  a  mixture  of  cerebrin  and  cholesterin,  which  is  collected, 
spread  out  on  paper  to  absorb  the  fat,  freed  from  obstinately  adhering 
acid  by  repeated  solution  in  boiling  alcohol,  from  cholesterin  by 
washing  with  ether,  and  again  crystallised  from  boiling  alcohol.  It 
then  still  retains  phosphate  of  Kme,  which  can  be  removed  only  by 
repeated  solution  in  alcohol.  If  the  cerebrin  separates  on  cooling 
together  with  the  oil,  the  mixture  must  be  collected  on  a  filter,  and 
the  cholesterin  and  oil  removed  by  ether  (Gobley). 

Properties,  White,  loose,  very  light  powder,  appearing  under  the 
microscope  in  the  form  of  rounded  grains  (Miiller).  Small,  white, 
apparently  crystalline  grains,  which  bake  together  on  drying;  it 
mostly  takes  the  form  of  soft,  waxy  laminse  (Gobley).  According  to 
Fremy,  it  is  granulo-crystalline.  Does  not  give  off  any  water  at  75  ^^ 
(Miiller).  Changes,  on  drying,  to  a  translucent,  friable  wax  (Oouerbe). 
Infusible  (Oouerbe) ;  does  not  melt  till  it  begins  to  decompose  (Fremy ; 
V.  Bibra) ;  in  the  hydrated  state  it  melts  at  a  gentle  heat ;  after 
drying,  between  155°  and  160°  ;  more  easily  in  presence  of  water  or 
fat  (Gobley).  See  below.  —  Tasteless  and  scentless.  Neutral.  Lighter 
than  water.    Does  not  make  grease-spots  on  paper. 
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Oobley  analysed  cerebrin  dried  at  120*  (see  below)  :  a  from  yolk  of  egg ;  h  from 
carp-milt ;  the  cerebrin  of  the  other  analysts  was  obtained  from  brain.  —  Couerbe's 
cerebrin  contained  2*14  p.  c.  sulphur,  unless  indeed  he  mistook  phosphate  of  baryta  for 
sulphate.  Muller  first  succeeded  in  separating  the  phosphorus,  which  had  preyiously 
been  regarded  as  an  essential  constituent  of  the  brain,  although  O-obley  had  already 
found  that  cerebrin  containing  phosphorus  left,  when  burnt,  phosphate  of  lime  not 
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exliibiting  any  acid  reaction.  —  The  fable  that  oerebrin  from  the  brains  of  idiots  con* 
tains  very  little  phosphorus,  while  that  of  sane  or  of  deranged  individuals  contains  a 
larger  quantity,  is  of  Couerbe^s  invention.     See  Lassaigne  ^.  Chim,  mid.  11,  344). 

Becomposttiona.     1.   Mijller's   cerebrin  decomposes,  wlien   heated 
to  80°,  assuming  a  yellow-brown  colour;  Goblejrs  requires  a  heat  of 
160°  to  turn  it  brown  and  decompose  it;  Yauquelin's  melts  at  IJo'* 
to  a  brown  viscid  liquid,  which  solidifies  in  the  form  of  a  resin. — 
2.  When  heated  on  platinum-foil,  it  turns  brown,  gives  off  the  odour  of 
burnt  horn ;  then  melts  and  bums  with  a  red  flame,  leaving  a  perfectly 
combustible  cinder  (MuUer). — 8.  It  is  not  altered  by  cold  concentrated 
nitric  acid,  but  when  heated  therewith,  it  swells  up,  eliminating  red 
vapours,  froths  strongly,  and  deliquesces,  at  commencing  ebullition,  to  a 
yellow  transparent  oil,  which  for  a  while  undergoes  no  further  altera- 
tion.   This  oil  solidifies  on  cooling  to  a  yellowish  white  fat ;  after  being 
purified  by  washing  with  water,  and  dissolved  in  boiling  alcohol,  it  is 
deposited  in  the  course  of  24  hours  in  white  grains,  which,  when  ex- 
amined by  the  microscopne,  are  seen  to  consist  of  drops  of  fat,  without 
a  trace    of    crystallisation.      It    contains    75*52  p.  c.  carbon,  and 
12*92  hydrogen ;  has  a  slight  acid  reaction,  melts  on  platinun4fon,'bnm8 
with  a  fatty  odour,  and  dissolves  in  cold  alcohol  and  ether  (Muller).  •=— 
4.  With  cold  oil  of  vitriol^  cerebrin  forms  a  dark  purple-red  solution, 
which  is  decolorised  by  water,  with  precipitation  of  yellow  tenacious 
flocks  (Miiller).    The  solution  turns  black  on  standing.    An  excess  of 
warm  dilute  sulphuric  acid  forms  with  cerebrin  a  black  pulp,  which, 
when  largely  diluted  with  water,  leaves  on  the  filter  a  tough  brown 
resin  (v.  Bibra).  —  5.  Cerebrin  remains  unaltered  in  cold  hydrochloric 
(and  phosphoric)  acidy  acquires  a  reddish- violet  colour  in  the  boiling 
acid,   but    is    not    completely  decomposed  till    after    long    boiling 
(v.  Bibra),  the  liquid  at  the  same  time  becoming  brown,  and  depositing  a 
brown  resin,  insoluble  in  acids  and  in  alkalis  (Miiller).  —  6.  With  fresh 
bile,  water,  and  oil  of  vitriol,  cerebrin  exhibits  the  same  red  colouring 
that  is  produced  under  similar  circumstances  by  grape-sugar  (v.  Bibra, 
XV,  822). 

Combinations.  Cerebrin  is  not  altered  in  cold  water^  but  swells  in 
boiling  water  like  starch,  and  forms  a  tlun,  easily  clouded  solution, 
which  froths  like  soap-water,  does  not  alter  on  cooling,  and  leaves 
unaltered  cerebrin  when  evaporated  (Miiller).  Gobley  and  Fremy  do 
not  regard  the  liquid  obtained  with  boiling  water  as  a  pecuUar  solution. 
—  According  to  Gobley,  cerebrin  unites  with  mineral  acidsj  or  retains 
them  obstinately. 

Cerebrin  is  not  saponifiable  (Yauquelin,  Couerbe).  It  does  not 
form  salts  with  bases  (Gobley,  v.  Bibra,  Miiller).  GDhis  statement  is  opposed 
to  that  of  Frdmj,  who  regards  cerebrin  as  an  acid.     Cerebrin  is  not  dissolved 

by  aqueous  ammonia,  potash,  or  soda,  even  with  the  aid  of  heat 
(Fremy,  Miiller),  but  it  takes  up  a  portion  of  these  bases  (Fremy). 
From  alcohol  containing  potash  it  takes  up  the  alkali,  but  in  quantity 
varying  according  to  the  concentration  and  temperature  of  the 
solution,  and  the  time  during  which  the  resulting  compound  is  washed 
with  alcohol  (Gobley).  From  an  alcoholic  solution  of  oerebrin,  potash, 
soda,  and  ammonia  throw  down  precipitates  insoluble  in  alcohol. 
The  precipitate  formed  by  potash-ley  dissolves  partially  on  further 
boiling,  and  the  undissolved  portion  yields  cerebrin  to  boiling  alcohol, 
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while  a  small  portion  of  yellow  reein  remains  behind.    Baryta-water 

behaves  with  cerebrin  in  the  same  manner  as  potosh-lej,  not  forming  a  cerebrate  of 
barjta  (such  as  Fr^mj  thought  he  had  obtained  by  boiUng  cerebrin  with  water  and 
excess  of  barfta)  (MUller). 

Cerebnn  dissolves  in  boiling  alcohol  and  ether  (Miiller).  Itreqxiires 
a  large  quantity  of  boiling  alcohol  of  88  p.  c.  to  dissolve  it,  and  sepa- 
rates on  cooling,  for  the  most  part,  in  a  very  bnlky  form,  but  dissolves 
easily  in  absolute  alcohol,  not  in  ether  (Gk>bley). 


Appendix  to  Cerebrin, 

Phosphoretted  Fats. 

VauqueUn  {Ann.  Ckm.  81,  37,  and  60)  first  directed  attention  to 
the  occurrence  of  a  phosphoretted  fat  in  the  human  brain.  Similar 
fats  were  afterwai'ds  examined  by  Fremv,  Gobley,  and  others,  with 
very  varying  results,  not  one  of  them  having  been  obtained  in  a  state 
of  purity. 

a.  Pr^my's  Oleophosphoric  acid.  —  When  the  ethereal  extract  of 
brain,  prepared  as  above  described  (p.  480),  is  treated  with  ether  to 
separate  cerebrin,  the  ether  takes  up  oleopnosphoric  acid,  often  com- 
bined with  soda,  and  mixed  with  olein  and  choksterin.  The  ethereal 
solution  is  evaporated ;  the  soda  is  extracted  by  an  acid ;  the  residue 
is  dissolved  in  boiling  alcohol ;  and  the  solution  is  left  to  cool,  the 
oleophosphonc  acid  being  then  deposited.  The  olein  and  cholesterin 
still  mixed  with  it  may  be  removed,  though  not  completely,  by  absolute 
alcohol.  —  Oleophosphoric  acid  thus  obtained  is  gummy,  generally 
yellow,  and  contains  from  1-9  to  2*0  p.  c.  phosphorus.  WTien  burnt  in 
contact  with  the  air,  it  leaves  a  carbonaceous  mass  containing  phos- 
phoric acid.  By  long  boiling  with  water  or  alcohol,  more  quickly  with 
acidulated  water,  it  gradual^  loses  its  viscosity,  and  is  converted  into 
perfectly  pure  olein  (containing  78*87  p.  c.  C,  11*98  H.,  and  9*15  0.), 
while  the  lower  stratum  of  Uquid  is  rendered  strongly  acid  by  the 
phosphoric  acid  produced.  The  same  decomposition  takes  place  very 
slowly  at  ordinary  temperatures ;  also  at  the  commencement  of  putre- 
faction of  the  brain.  Fuming  nitric  acid  decomposes  oleophosphoric 
acid  into  phosphoric  acid  and  a  fatty  acid.  Alkalis  in  excess  form  a 
phosphate,  an  oleate,  and  glycerin.  —  The  acid  is  insoluble  in  water, 
but  swells  up  sHghtly  in  boiUng  water.  With  ammonia,  potash,  and 
soda,  it  immediately  forms  soapy  compounds,  with  the  other  bases, 
insoluble  salts.  It  is  insoluble  in  cold  absolute  alcohol,  easily  soluble 
in  boiling  alcohol  and  in  ether  (Fremy,  J.  Fharm.  27,  463 ;  i^.  Ann. 
Chim,  Phye.  2,  474  5  Ann.  Fharm.  40,  79).  The  muscles  of  vertebrate 
animals,  shaken  up  with  cold  wea^  alcohol,  yield  to  that  liquid  a 
viscid,  ambergris-coloured  substance,  which  dissolves  but  imperfectly 
in  water,  and  when  treated  with  sulphuric  acid,  is  resolved  into  sul- 
phate of  soda  and  oleophosphoric  add.  Oleophosphate  of  soda  occurs 
in  almost  all  parts  of  the  animal  body,  its  quantity  increasing  with  the 
age  of  the  animal,  and  differing  in  amoimt  in  different  species  of 
vertebrate  animals.  Fishes  with  white  light  fiesh  (such  as  the 
whiting,  sole,  and  plaice)  contain  but  small  quantities  of  it,  whereas 
larger  quantities  are  found  in  the  herring,  salmon,  mackerel,  salmon- 
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trout,  and  other  fishes  with  firmer  flesh  (Valenciennes  &  Fremy,  iV^.  Ann. 
Chim.  Phys.  50,  172). 

The  yolk  of  the  eggs  of  cartilaginous  fishes  contains  a  fat  soluble 
in  alcohol  and  ether,  which  forms  a  gum  with  water,  and  resembles 
oleophosphoric  acid.  Phosphoretted  fats  aVe  also  found  both  in  the 
slightly  developed  and  in  the  ripe  eggs  of  cartilaginous  fishes,  and  in 
the  eggs  of  adders  (Valenciennes  &  Fr^my).  —  By  pressing  the 
muscles  of  salmon,  a  red  oil  is  obtained,  which,  when  shaken  up  iB^ith 
alcohol  containing  ammonia,  loses  its  colour,  and  gives  up  to  the  liquid 
a  red  colouring  matter,  which  is  precipitated  as  a  tenacious  mass  by 

acids.     Whether  this  mass,  the  Acide  salmonique  of  Valenciennes  and  "Fr^mj 
belongs  to  this  place,  there  are  not  sufficient  data  to  determine. 

b.  Mulleins  Phosphoretted  Brain-fat.  —  When  the  alcoholic  brain 
extracts  obtained  in  the  preparation  of  cerebrin  (p.  480)  have  deposited 
the  cerebrin  and  cholesterin,  and  are  then  mixed  with  the  mother- 
liquors  obtained  in  the  purification  of  the  cerebrin,  and  the  united 
solutions  are  boiled  with  hydrated  oxide  of  lead,  the  fatty  acids  are 
precipitated  in  the  form  of  lead-salts.  These  salts  are  separated  by 
repeated  treatment  with  ether,  into  a  solution  and  a  portion  insoluble 
in  ether  (also  in  water  and  in  alcohol),  and  this  latter  portion,  when 
decomposed  by  hydrosiilphuric  acid,  yields  an  acid  oil  and  pearly 
scales  free  from  phosphorus.  —  The  ethereal  solution  leaves,  on  evapo- 
ration, a  reddish-yellow  waxy  lead-salt,  a  portion  of  which  is  taken  up 
by  boiling  alcohol.  This  portion,  when  recrystallised,  is  white,  finely 
pulverulent,  and  turns  brown  at  70*.  When  the  portion  of  the  lead- 
salts  extracted  by  ether,  which  is  insoluble  in  boiling  alcohol,  is  again 
treated  with  ether,  a  small  quantity  of  yellowish  powder  is  left  behind, 
while  the  greater  part  dissolves,  with  dark  red  colour.  On  evaporating 
this  (alkaline)  solution,  there  remains  a  brittle,  red-brown,  easily 
friable  lead-salt,  which  is  not  altered  even  by  repeated  solution  in 
ether  and  evaporation,  and  exhibits  the  followmg  relations :  It  varies 
in  composition,  containing  from  28*26  to  29*7  p.  c.  carbon,  4*19  to  4-31 
hydrogen,  3*72  phosphorus,  42*86  to  45*17  lead,  and  is  free  from 
nitrogen.  It  is  insoluble  in  water,  also  in  alcohol,  whether  cold  or 
boiling.  When  decomposed  under  alcohol  by  hydrosulphuric  acid,  it 
yields  an  acid  alcoholic  solution,  which  on  standing  deposits  a  red- 
brown  tenaceous  acid  mass,  and  forms  yellow  flocks  with  baiyta- 
water.  These  flocks,  which  are  friable  when  dry,  contain  phosphorus 
and  32*81  p.  c.  barium,  and  are  insoluble  in  water,  alcohol,  and  ether 
(Miiller,  Ann.  Pharm.  105,  379). 

c.  Gobley's  Matiere  viaqueuse  and  Lecithin.  A  constituent  of  yolk 
of  egg,  resembling  ear-wax,  described  by  Eodweiss  {Ann.  Phcnrm. 
59,  261),  agrees  in  properties  with  the  substance  described  by  Gobley* 

The  eggs  and  milt  or  soft  roe  of  the  carp  (and  herring),  the  yolk 
of  poultry-eggs,  the  brain  of  the  domestic  fowl  (of  man  and  of  the 
sheep),  venous  blood,  ox-bile,  and  the  fat  of  the  vineyard  snail,  con- 
tain, together  with  cholesterin,  olein  and  margarin,  a  viscous  sub- 
stance which  is  decomposed  by  boiling  with  acidulated  water,  yielding 
cerebrin,  oleic  acid,  margaric  acid  and  phosphoglyceric  acid  (ix,  492). 
Of  these  products,  Gobley  regards  the  cerebrin  as  adventitious,  the 
other  three  as  resulting  from  the  decomposition  of  a  non-isolable  sub- 
stance, lecithin. « —  The  portion  of  pig's  bile  soluble  in  alcohol  and  not 
precipitable  by  ether,  contains,  besides  cholesterin  and  ordinary  fats,  a 
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phosphoretted  fat  corresponding  with  Gobley*s  lecithin,  and  re- 
solvable by  boiling  with  baryta-water  into  phosphoglycerate  of 
baryta  and  insoluble  baryta-salts  (Ad.  Strecker,  Arm,  Pkarm,  123, 
359). 

When  carps'  eggs  are  exhausted  with  ether  or  boiling  alcohol,  and 
the  solution  is  evaporated,  there  remains  a  reddish-yellow  soft  mass, 
which  when  redissolved  in  boiling  alcohol,  leaves  a  small  quantity  of 
oil,  and  separates  again  as  a  viscous  mass  on  cooling.  —  It  may  also 
be  obtained  in  the  same  manner,  but  less  pure,  from  yolk  of  egg 
(xi,  493) —When  the  comminuted  and  partially  dried  milt  of  the  carp 
is  shaken  up  with  ether,  the  ether  takes  the  greater  part  of  the 
viscous  matter,  and  the  rest  may  be  obtained  by  repeated  boiling  with 
alcohol.  On  evaporating  the  alcoholic  solution,  transferring  the  viscous 
matter  contained  in  the  residue  to  ether  by  agitation  therewith,  and 
evaporating  the  ether,  the  viscous  matter  is  obtained  free  from  the 
salts  taken  up  by  the  alcohol,  which  remain  in  the  lower  watery  layer 
of  liquid.  The  viscous  matter  is  colourless,  or  has  merely  a  faint 
yellow  or  orange  tint,  it  is  soft,  neutral,  and  has  for  the  most  part  the 
odour  of  the  material  from  which  it  has  been  prepared.  It  is  frequently 
contaminated  with  earthy  phosphates  and  albumin. 

It  swells  up  when  heated^  cnars  without  melting,  gives  off  ammo- 
niacal  vapours,  and  leaves  an  acid  carbonaceous  residue  containing 
phosphoric  acid.  —  When  exposed  to  the  airy  it  does  not  turn  acid, 
and  afterwards  yields  the  same  decomposition-products  as  that  which 
has  been  prepared  without  exposure  to  the  air. — When  shaken  up 
with  watery  it  forms  an  emulsion  which  does  not  become  som*  or  exhibit 
the  presence  of  phosphoglyceric  acid,  even  after  12  hours*  boiling, 
but  on  boiling  it  with  water  containing  sulphuric  or  hydrochloric  aady 
oleic  and  margaric  acids  are  formed,  which  rise  to  the  surface  as  an 
oil,  and  phosphoglycenc  acid  which  remains  dissolved  in  the  water. 
Addition  of  alcohol  accelerates  this  decomposition,  which,  in  viscous 
matter  from  yolk  of  eggy  takes  place  at  the  mere  heat  of  the  water- 
bath,  but  in  that  derived  from  other  sources,  not  till  after  half  an 
hour's  actual  boiling.  The  oxygen  of  the  air  has  no  influence  on  the 
decomposition.  Besides  the  products  above  mentioned,  there  are 
obtained  cerebrin,  and  sometimes  also  cholesterin,  olein  and  margarin, 
which  however  are  regarded  by  Gobley  as  accidental  admixtures.  — 
Aqueous  alkalis  and  alkaline  carbonates  at  the  boiling  heat  produce  the 
same  decomposition  as  the  mineral  acids.  When  the  viscous  matter 
of  yolk  of  egg  is  shaken  up  with  water  containing  potash  and  heated 
in  the  water-bath,  acetic  acid  separates  oleic  and  margaric  adds  from 
it ;  with  the  viscous  matter  of  the  brain  or  from  any  other  source, 
boiling  with  alcoholic  potash  is  necessary  to  effect  the  decomposition. 
Carbonate  of  potash  also  does  not  decompose  the  viscous  matter 
merely  at  the  heat  of  the  water-bath,  but  only  on  actual  boiling.  — 
Six  hours'  boiling  with  acetic  (lactic  or  tartaric)  acid  does  not  produce 
any  decomposition,  12  hours'  boiling  only  an  imperfect  decomposition 
of  the  viscous  matter ;  but  by  24  hours'  boiling,  it  is  completely  de- 
composed, with  formation  of  phosphoric  acid  and  glycerin  (Gobley). 

From  the  emulsion  formed  by  watery  which  froths  like  soap 
(Gobley),  it  is  precipitated  by  common  salt  (Kodweiss). 

The  viscous  matter  dissolves  sparingly  in  cold,-  easily  in  boiling 
alcohol ;  it  is  also  soluble  in  ether  (Gobley).  See  references  giren  under 
Cereftn»(p.  479). 
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Berthelot  (Chim.  organ.  2,  46  and  81)  designates  oleophosphoiic 
acid  as  Acide  glycSroUophosphorique  or  glycdromargaroleophosphoriquSf  and 
regards  it  as  a  monobasic  add  formed  from  2  at.  glycerin,  1  at.  phoB- 
phoric  acid  and  4  at.  oleic  or  margaric  acid,  with  elimination  of  12  at. 
water: 

2C«H«0«     +     P0»,8H0     +     40«H»*0<     =     P0»,H0,2Cy'HT>0»     -i-     12H0. 

Glycerin.  Fhosphorio  Oleic  acid.  Oleophosphoric 

acid.  add. 

This  formula  would  give  a  plausible  explanation  of  the  deoom- 
position-products  observed  by  Fr^mj,  as  well  as  of  those  observed  by 
Gobley. 

a.  Formation  of  olein  and  phosphoric  add : 

PO«,HO,2C3«H7»0»     +     4H0    «    P0*,3H0     +     2C^BJK)^. 
Oleophoephorio  acid.  Diolein. 

h.  Formation  of  phosphoglyceric  acid  and  oleic  (or  margaric  acid): 

PO»,HO,203«HyiO9  +  lOHO  =  P0»,2H0,O»H70*  +  40*H«0*  +  OE^O^. 
Oleophosphoric  acid.  Phosphogljoeiic         Oleic  acid.       G-ljeerin. 

add. 

Greater  probability,  however,  appears  to  belong  to  Gobley's  view 
which  supposes  that  the  olein  yielded  by  the  decomposition  of  Fremy*8 
oleophosphoric  acid  was  contained  in  it  beforehand  (Kj.). 

d.  Fat  of  Blood.  —  Human  blood  contains,  according  to  Lecann,  a 
solid  unsaponifiable,  and  a  liquid  saponifiable  fat.  According  to  Boudet, 
it  contains  cholesterin,  serolin,  bram-fat  (cerebrini),  and  a  soapy  com- 
pound. The  fat  of  venous  blood  is  similar  in  comparison  to  that  of 
yolk  of  egg,  bOe,  &a  (p.  484\  consisting  of  olein,  margarin,  cholesterin^ 
cerebrin  and  lecithin  (p.  484),  which  substances  are  extracted  by  ether 
from  the  recently  discharged  blood.  Fatty  acids  are  not  present  in 
fresh  blood,  either  in  the  free  state  or  as  salts,  but  are  produced  from 
the  ledthin  when  putrefaction  commences.  Boudet's  serolin  is  a  mix- 
ture of  olein,  margarin,  cholesterin,  and  adhering  albumin  (Gobley). 

See  Yerdeil  &  Maroet,  below. 

When  freshly  discharged  blood  is  mixed  with  a  very  large  excess 
of  alcohol,  the  precipitated  flocks  further  exhausted  with  boiling 
alcohol,  the  solutions  evaporated,  and  the  residue  taken  up  with  ether, 
the  resulting  ethereal  solution  leaves  on  evaporation  a  red-brown 
mixture  of  solid  and  liquid  fat,  which  latter  dissolves  alone  on  treating 
the  mixture  with  alcohol.  —  The  solid faty  after  recrystallisation  from 
boiling  alcohol,  forms  white,  pearly,  inodorous,  tasteless,  neutral 
scales,  which  are  unsaponifiable,  melt  at  150*",  and  at  a  higher 
temperature  give  off  ammoniacal  products  and  leaves  a  residue  con- 
taining phosphoric  add.  It  is  insoluble  in  cold,  easily  soluble  in  boil- 
ing alconol,  and  separates  from  the  hot  concentrated  solution,  as 
an  oil,  from  the  dilute  solution  in  crystals.  It  is  easily  soluble  in 
ether.  —  The  oil  obtained  by  evaporating  the  alcoholic  solution  is 
yellowish-brown,  of  the  consistence  of  turpentine,  has  a  sharp  taste, 
faint  odour,  and  when  heated,  gpives  off  ammoniacal  vapours,  and  leaves 
a  residue  containing  phosphoiic  acid.  It  is  saponifiable  and  dissolves 
in  alcohol  and  in  ether  (Lecanu,  Ann.  Pharm.  48,  308). 

When  dried  blood-serum,  previously  freed  by  hot  water  from  the 
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greater  part  of  the  salts  contained  in  it,  is  treated  with  boiling  alcohol, 
the  alcoholic  solutions  on  cooling  deposit  Boudet's  seroiia,  and  on  further 
evaporation,  there  remains  a  yellowish-brown  residue  which  dissolves 
in  alcohol,  leaving  a  quantity  of  brain-fat.  The  alcoholic  solution 
deposits  cholesterin,  and  when  further  evaporated,  leaves  a  glutinous 
residue  still  containing  brain-fat.  On  extracting  this  substance,  dis- 
solving the  residue  in  ether,  which  leaves  salts  undissolved,  and  eva- 
porating the  ethereal  solution,  there  remains  a  soft  translucent  aoapy 
which  dissolves  in  alcohol,  ether,  and  water — ^the  aqueous  solution 
being  frothy  and  alkaline — ^and  when  mixed  with  acids,  yields  oleic 
acid,  margaric  acid,  and  brain-fat  (Boudet).  This  soap  agrees  there- 
fore with  Gobley's  viscous  matter.  —  SeroUn  forms  microscopic  threads 
and  spherules,  melting  at  36°,  not  altered  by  potash-ley,  hydrochloric 
acid,  or  acetic  acid,  when  subjected  to  diy  distillation,  it  gives  ojff 
alkaline  vapours,  partly  distils  over  without  apparent  alteration,  and 
leaves  a  small  quantity  of  charcoal.  It  is  insoluble  in  cold  water, 
floats  as  an  oil  upon  hot  water,  is  nearly  insoluble  in  hot  alcohol  of  86°, 
but  dissolves  easily  in  ether  (Boudet,  Arm,  Chim.  Phys,  52,  887). 

When  fresh  ox-blood,  freed  from  fibrin  by  whippiog,  is  mixed  with 
half  its  weight  of  water,  heated  in  the  water-bath  till  the  albumin 
coagulates,  stramed  through  linen,  then  mixed  with  pulverised 
gypsum,  and  evaporated  over  the  wat^r-bath  to  one-fourth,  fatty  acids 
[stearic,  margaric,  and  oleic;  (Marcet,  Arch,  Ph.  nat.  18,  151 ;  Lieb. 
Kopp'g  Jahresber.  1851,  587)]  separate  out,  together  with  other  sub- 
stances. The  filtrate,  from  which  ether  takes  up  cholesterin  and 
serolin  (MarcetV  deposits  chloride  of  sodium  on  further  concentration, 
and  if  boiled  with  alcohol,  after  the  removal  of  this  salt,  yields  serolin 
to  the  alcohol ;  and  on  concentrating  and  cooling  the  alcoholic  solu- 
tion, and  then  adding  a  little  water,  the  serolin  is  deposited  in  white 
pearly  crystals  insoluble  in  water  (Verdeil  &  Marcet,  N.  /.  Pharm,  20, 
89 ;  abstr.  Lieb.  Kopp*8  Jahresber.  1841,  586). 

If  blood,  as  it  issues  from  the  vein,  be  received  in  ether,  the  li(j[uid 
shaken,  the  ethereal  layer  which  rises  to  the  suriace  on  standmg, 
replaced  by  fresh  ether,  and  this  treatment  repeated  a  great  number 
of  times,  the  separation  of  an  ethereal  layer  ceases  at  last.  The 
liquid  is  then  filtered ;  the  fibrin  remaining  on  the  filter,  as  well  as 
the  dark  red  liquid  which  runs  through,  is  treated  with  ether ;  the 
seveml  ethereal  extracts  are  united,  and  the  ether  is  distilled  off.  There 
then  remains  a  yellowish  fat,  whence  boiling  alcohol  extracts  lecithin, 
cerebrin,  and  cholesterin,  leaving  olein  and  margarin  free  from  phos* 
phorus  undissolved  (Qobley,  N.  J.  Pharm.  21,  241). 

e,  Phospharetted  oil  of  Peas,  —  This  oil  is  obtainea  from  the  sweet  pea 
with  black  embryo,  by  exhausting  with  ether,  evaporating  the  solu- 
tion, redissolving  in  ether,  evaporating,  and  drying  at  80°.  —  It  is 
brown-red,  golden-yellow  in  thin  layers,  still  viscid  at  80°,  nearly 
inodorous  in  the  cold,  but  smells  sweetish  at  80°.  Contains,  on  the 
average,  66*87  p.  c.  0.,  9*53  H.,  22*35  0.,  and  1*25  phosphorus,  no 
nitrogen  or  sulphur.  Enop  regards  it  as  a  solution  of  an  organic  phoS" 
phoretted  compound  in  fat. — Easily  turns  rancid.  Takes  fire  when 
heated  on  platinum-foil,  leaving  a  difficultly  combustible  cinder  con- 
taining phosphoric  acid.  Does  not  give  up  any  phosphoric  acid  to 
water.  Difficult  to  saponifv.  —  Insoluble  in  water  and  in  alcohol  of 
80  p.  c,  but  dissolves  in  all  proportions  in  ether  (W.  Enop,  Pharm, 
Centr.  1854,  759^ 
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FiBgT  Apfendix  to  Compoukds  costaining  84  AT.  Gasbon. 
A.  QuerceUc  Acid  and  Conjugated  Conqxmnds. 

Quercetic  Add. 

C»*H»0'*  =  (?*HMP,0«. 
Hlasiwsiz.    Ann.  Pharm.  112,  96. 

Formation,  Qaeroetin  is  resolved  by  boiling  with  potash-ley,  into 
quercetic  acid  and  phloroglucin : 

C«ffK>»  +  2H0  -  CttH«0«  +  (?«H«Ow. 

PreparaJtion.  A  hot  veiy  concentrated  solution  of  3  pts.  potash- 
hydrate  is  boiled  down  in  a  silver  basin  with  1  pt.  quercetin,  and  the 
residue  is  heated,  till  a  sample  dissolved  in  water  on  a  watch-glass  no 
longer  gives  a  flocculent  precipitate  with  hydrochloric  acid,  and  the 
residue  quickly  turns  dark-red  at  the  edges ;  it  is  tlien  immediately 
diluted  with  water  and  neutralised  with  hydrochloric  add.  After  being 
left  to  cool  and  stand  for  a  while,  it  is  filtered  from  the  separated 
flocks,  which  contain  quercetin  and  alpha-quercetin ;  the  filtrate  is 
evaporated  to  dryness ;  the  residue  exhausted  with  alcohol ;  the  alco- 
hol distilled  off  from  the  brown  tincture ;  and  the  residue  diluted  with 
water.  On  adding  neutral  acetate  of  lead  to  this  solution,  quercetate 
of  lead  is  precipitated  (phloroglucin  remaining  in  solution),  which  may 
be  decomposed  under  water  by  hydrosulphuric  add.  After  the  sul- 
phide of  lead  has  been  filtered  off  and  washed  with  boiling  water,  the 
solutions  are  evaporated  in  a  current  of  hydrogen,  and  the  crystals 
which  separate  alter  some  days,  are  collected  and  decolorised  by  re- 
crystallisation,  with  addition  of  animal  charcoal. 

Properties.  The  crystals  of  quercetic  acid  are  converted  by  pro- 
longed drying  at  120** — 130"*,  into  anhydrous  quercetic  acid.  The 
anhydrous  compound  partly  sublimes  in  the  test-tube.  Its  aqueous 
solution  has  a  slight  add  reaction.    Taste  astringent. 

Hlasiwets. 
Betnoeen  120*  and  130*.  mean. 

34  C  204    69-30 59-44 

12  H 12     3-48    3-73 

16  O  128    37-22    36-83 

(?"H«0»«   344    100-00    100-00 

Zwengor  &  Dronke  suggest  the  formula  0**H*K)*,  which  requires  59*15  p.  c.  C. 
and  3*28  H.,  busing  it  upon  their  formula  for  queroetin  (p.  490).  —  Perhaps  homo- 
logous with  ellagic  acid  (p.  183).  Belated  to  Ksculetiu  (p.  23)  in  the  same  manner  as 
acetic  to  acrylic  acid  (Hlasiwetz). 

Decompositions.  1.  The  aqueous  solution  turns  yellow  on  exposure 
to  the  air.  —  2.  A  very  dilute  alkaline  solution  exposed  to  the  air,  ac- 
quires first  a  yellow,  then  a  splendid  carmine-red  colour.  1  milligrm. 
quercetic  acid  imparts  a  distinct  and  beautiful  rose-red  lint  to  10  litres 
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of  water.  —  3.  Qnercetic  acid  heated  with  oil  of  vitriol  dissolves  with 
red-brown  colour,  and  is  precipitated  by  water  in  red  flocks  which  form 
purple  solutions  with  ammonia  and  with  potash-ley  (Hlasiwetz).  — 
4.  When  boiled  with  chloride  of  acetyl  in  an  open  vessel,  it  is  scarcely 
altered,  but  when  heated  therewith  to  100°  in  a  sealed  tube,  it  is 
quickly  converted  into  biaceto-quercetic  acid.  At  the  same  time  a  iecond 
product  is  foimed,  which  colours  ferric  hjdroohlorate  deep  green,  remains  in  solution 
after  the  biaoeto-quercetic  acid  has  crjstiJlised  out,  is  precipitated  by  water  in  white 
flocks  containing  69*08  p.  c.  C,  8'91  H.,  and  is  perhaps  aoeto^ueroetio  acid 
C"H"OMO«]TO^?  (P&undler). 

Combinations.  With  Water,  —  A.  Crystallised  Quercetic  acid.  Slender, 
silky  needles,  which  effloresce  in  a  warm  atmosphere,  give  off,  on  the 
average,  15*49  p.  c.  water  between  120**  and  130",  and  therefore  con- 
sist of  C«*ff  KP  +  7  aq.  (calo.  =  15-47  p.  c.  water). 

B.  Amieous  (Quercetic  octii. —>  Quercetic  acid  dissolves  sparingly  in 
cold,  easily  in  boiling  water,  and  quickly  crystallises  therefrom. 

Quercetic  add  is  coloured  black-blue  by  sesqnichloride  of  iron,  or,  in 
very  dilute  solution,  a  splendid  bright  blue  (Hlasiwetz).  When  dis- 
solved in  water  simultaneously  with  urea^  it  forms  a  compound,  and 
with  excess  of  urea,  gradually  a  product  of  decomposition  (Pfaundler). 

Quercetic  add  is  soluble  in  alcohol  and  in  ether. 


Conjugated  Compounds  of  Quercetic  Acid, 
a.  With  Acetyl. 

Biaceto-quercetic  Acid. 

ct^wny^  =  c^ff«o",2C*H*o». 

L.  Pfaundler.     Wien.  Akad.  Ber.  43,  485 ;  Ann.  Pharm.  119,  218 ; 
Zeitschr.  Chem.  Pharm.  4,  521 ;  Rep.  Chim.pure  3,  452. 

See  page  488. 

Quercetic  acid  is  heated  with  chloride  of  acetyl  in  a  sealed  tube 
immersed  in  a  water-bath ;  the  excess  of  chloride  of  acetyl  is  expelled 
after  the  action  is  over ;  and  the  glutinous  varnish  which  remains  is 
drenched  with  water,  whereupon  it  yields  resinous  flocks,  which  may 
be  purified  by  washing  with  water  and  recrystallisation  from  alcohol. 

Small  needles,  P&undler. 

42  0 262    68-87    68-86 

16  H 16    3-73     401 

20  O 160    37-40    3713 

C?*H>0OW2C<H»OS    428    10000     10000 

Biaceto-quercetic  acid  is  decomposed  by  Jieaty  with  formation  of 
acetic  acid.  It  dissolves  in  <?j7  o/ wVnb/ with  yellow  colour;  m  alkalis 
also  with  yellow  colour,  changing  to  red  on  exposure  to  the  air.  — 
It  reduces  alkaline  solutions  of  copper  and  silver-salts.  —  Scarcely  colours 
an  alcoholic  solution  oi  ferric  chloride. 

Insoluble  in  trover,  whether  cold  or  boiling,  easily  soluble  in  alcohol. 
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b.  With  Phlorogludn  (xy,  65). 

1.  Qnercetin. 

BiGAUD.     Ann.  Pharm.  90,  283. 
HuuBiWETZ.     Ann.  Fharm,  112,  96. 

ZwENOER  k  Dbonkb.      Ana.  Pharm.  SuppL  1,  261. — Ann.    Pharm, 
128,  158. 

BiMorend  hj  Bigaod  in  1864.  —  Called  JTaMtVi  hj  Stem. 

Occurrence.  Qaercetin  exists  ready  formed  in  Persian  berries  (p.  72). 
These  berries  drenched  with  ether  yield  a  gold-yellow  solntion,  from 
which,  by  evaporating  the  ether,  precipitating  with  water,  redissolvin^ 
in  alcohol,  and  evaporating  slowly  with  addition  of  water,  a  yellow, 
finely  divided  deposit  is  obtained,  consisting  of  microscopic,  transpa- 
rent, silky,  crystalline  needles.  These  contain  58*87  p.  c.  C,  4*66  H., 
—  after  drying  at  about  IOC,  60*24  C,  4*18  H.,  and  therefore  consist 
of  qnercetin,  with  which  they  likewise  agree  in  their  reaction  with 
neutral  acetate  of  lead  and  nitrate  of  silver  (Bolley,  Ann.  Pharm. 
115,  54). 

It  exists  in  conjugated  combination  with  sugar,  in  querdtrin,  rutin, 
and  robinin. 

The  following  substances  yield  qnercetin  by  their  decomposition ; 
but  it  is  doubtful  whether  they  are  identiciJ  with  the  gfucosides 
mentioned  :— 

a.  A  yellow  colouring  matter  from  ripe  horse-chestnuts,  likewise 
found  in  the  full-grown,  but  not  in  the  undeveloped  leaves,  not  in  the 
bark,  and  in  extremely  small  quantity  only  in  the  yellow  leaves.  From 
the  flowers  of  the  horse-chestnut,  Bochleder  obtained  querdtrin  and 
qnercetin;  from  the  leaves,  quersescitrin  (p.  500).  Bodileder  {Wten. 
Akad.  Ber.  33,  565.  —  J.  pr.  Chem.  87,  35.  —Ann.  Pharm.  112,  112. 

b.  Hops  contain  a  yellow  dye  which  behaves  to  reagents  like 
quercitrin,  and  like  that  compound  is  also  resolvable  into  qnercetin  and 
sugar  (R.  Wagner,  DiongL  154,  65 ;  Chem.  Centr.  1859,  892). 

c.  The  berries  of  the  Sea  Buckthorn  or  Sallowthom  (fftppoj^hce 
rhamnoldea)  after  being  pressed,  boiled  with  water,  and  again  dned, 
yield  to  boiling  alcohol  a  colouring  matter,  which  is  predpitated  from 
this  solution  by  basic  acetate  of  lead,  remains  mixed  with  the  sulphide 
of  lead  when  the  washed  precipitate  is  decomposed  under  water  by 
hydrosulphuric  acid,  and  may  be  extracted  therefrom  by  hot  alcohol. 
On  evaporating  the  alcohotic  solution,  and  freeing  the  residue  from 
traces  of  fat  by  ether,  qnercetin  remains,  and  may  be  purified  by  solu- 
tion in  alcohol  and  crystallisation,  or  by  precipitation  with  water. 
After  drying  between  100°  and  110®,  it  contains,  on  the  average,  60*73 
p.  c.  carbon,  and  3' 60  hydrogen,  forms  in  alcoholic  solution  a  nearly 
orange-coloured  precipitate  with  neutral  acetate  of  lead,  and  exhibits 
the  other  reactions  of  quercetin  (Bolley,  Dingl.  162,  143;  Kopp^s 
Jahresber.  1861,  708). 

d.  A  loose  brown-yellow  powder  imported  from  North  America, 
under  the  name  of  Flamn  (pernaps  prepared  from  quercitron-bark  by 


QUER€BTIN.  491 

boiling  with  carbonate  of  eoda,  snpersaturating  and  boiling  for  some 
time  with  sulphuric  acid),  yields  to  ether,  quercetin  (containing  58*70 
p.  c.  C,  4'08  .H),  but  likewise  contains  foreign  substances  and  pro- 
ducts of  decomposition,  which  impede  its  preparation  in  the  pure  state. 
(Bolley  &  Brunner,  Schweiz,  polyt,  ZeiUchr,  2,  61  and  92).  Flavin 
imported  in  1858  contained  quercitrin,  which  could  be  obtained  from  it 
by  boiling  with  very  dilute  sulphuric  acid,  and  recrystallising  the  flocks 
which  separated  on  cooling.  It  contained  at  100°,  53*46  p.  c.  C, 
4-96  H.,  and  41-58  0.  (Konig,  J.  pr.  Chem.  71,  98). 

e.  The  green  leaves  of  plants  contain  either  quercitrin  or  quercetin ; 
also  the  flowers  (Filhol,  N.  J.  Pkarm.  41,  151 ;  Pharm.  Viertelj.  12, 
232).  —  The  flowers  of  Camm  mascula^  and  the  sMn  of  Agaricus  ochre' 
aceus  contain  auercetin,  robinin  or  rutin ;  the  latter  appears  also  to  be 
contained  in  the  flowers  of  Leucojum  vemum*  and  Acer  PseudoplcUanus 
(Stein). 

Rhamnetin  (p.  7S)  and  thujetin  (p.  244)  are  regarded  by  Hlasiwetz 
as  possibly  identical  with  quercetin,  which  however  is  doubted  by 
Bolley  in  the  case  of  rhanmetin. 

Formation  and  Preparation.  Quercetm  is  produced  by  boiling  quer- 
citrin (Rigaud),  rutin  (Rochleder  &  Hlasiwetz)  and  robinin  (Zwenger 
&  Dronke)  with  aqueous  mineral  acids, — ^in  all  cases  together  with 
sugar  or  a  similar  body,  and  separates,  partly  during  the  boiling  and 
on  cooling,  partly  only  after  the  liquid  nas  been  leit  at  rest  for  some 
time.  —  It  is  likewise  obtained  in  the  preparation  of  quercitrin  by  the 
method  presently  to  be  described  (p.  496). 

Ciystallised  quercetin  may  be  freed  from  its  water,  amounting  to 

between  6*9  and  10*4  p.  c.  by  drying  between  100"*  and  120°  (Zwenger 

&  Dronke)  during  which,  bo  far  aa  appears  from  the  descriptions,  it  suffers  no 
external  alteration,  beyond  sometimes  acquiring  a  greenish  colour. 

Properties.  Small,  very  slender,  bright-yellow  needles,  which  do 
not  polarise  light  (according  to  Stein  they  polarise  strongly),  or  a 
lemon-yellow  powder  (Rigaud.  Zwenger  &  Dronke).  Melts  above 
251''  to  a  yellow  liquid,  without  decomposition  when  quickly  heated 
(see  below),  and  then  solidifies  in  the  crystalline  form  on  cooling 
(Zwenger  &  Dronke).  At  a  higher  temperature,  it  sublimes,  partly 
undecomposed,  in  yellow  needles  (Hlasiwetz.  Zwenger  &  Dronke). 
Tasteless  (Rigaud,  Stein) :  in  aqueous  solution  it  has  a  slightly  saline, 
somewhat  astringent  taste  (Zwenger  &  Dronke),  strongly  bitter  like 
that  of  quinine  (Stein).    Inodorous,  permanent  in  the  air,  neutral. 

Calculations, 
According  to  Wurtis  and  Zwenger  k  Dronke. 

26  C 156    59-64 

10  H 10    8-81 

12  0 96    86-66 

C?»HWO« 262    10000 

According  to  Hlasiwetz. 

a. 

92  C 652    60-46 

33  H    83    8-61 

41  0 828    86-98 

2C^H"0»H0 913    10000 
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According  to  HUMiwetx. 


h. 

e. 

17  H 17    ^^      8-66               18  H  

21  O 168    ....    36-47               22  O  

276    ^    68-72 

18    ....      3-83 

176    ....    37-45 

C<^H«H>»,HO...  261    ^  lOCKW               C«^>H)»^0- 

470    ....  100«> 

Analyei  im  meam  nmmhen. 

Bigand.                    HkdweU. 

a<220*.            0^200*. 

Schotsenb. 
ATBtaL 
ailhOr. 

C 69i83    ........    69*73    ........    60*31    .... 

H 4-11    3-78    3-62    ..- 

O  36-66    86-64    86-07    .... 

....    69-61 
....      8-41 
....    36-98 

100-00    100-00    lOOOO    ..... 

...  100-00 

Zwenger  &  Dronke.  Stein. 

irflOO*.  ailio'.  0020*.  at  lOOT     to       105*. 

C 69-20    69-89    6964    69*06       to      60*39 

H 4-48    8-62    3-72    3-76    4-2S 

0 36-32    86*49    36-64    3718    35*38 

100-00    100-00 100-00    100*00    lOO^K) 

a  prepttredfrom  robinin,  h  from  querdtrin,  efrom  rutin  (Zwenger  &  Dronke)  ;  the 
eamples  of  quercetin  analjeed  hj  Bigaud  and  by  Hlasiwetz  were  also  prepared  from 

Jiuerdtrin  ;  those  analysed  by  Stein,  from  rutin.  —  Queroetin  which  has  been  dried 
or  some  time  at  120**,  is,  aooording  to  Zwenger  &  Dronke,  already  somewhat  altered, 
and  has  acquired  a  greenish  tinge ;  aooording  to  Hlasiwetz,  howerer,  the  water  of 
crystidlisation  is  not  completely  expelled  at  (100**  or)  120^,  perhaps  not  eren  between 
2Q0*  and  220^ :  hence,  in  the  formulse  a  and  h,  corresponding  to  quercetin  dried  at 
these  temperatures,  Hlasiwetz  supposes  water  of  crystallisation  to  be  still  present. 
Quercetin  heated  with  alcoholic  hydrochloric  acid,  separated  when  the  alccmol  was 
distilled  off,  in  deep  orange-yellow  crystals,  containmg,  after  drying  in  the  air, 
68'8  p.  c.  carbon  and  8'7  hydrogen.  For  these  crystals  Hlasiwetz  assumes  the 
formula  c. 

Besides  the  aboye,  the  formuln  C^H'O"  (Bigaud)  and  C^OH^O*  (Stein)  hare  been 
proposed  for  quercetin.  The  formula  proposed  by  Wurtz  (if.  Ann,  Chim,  JPkys. 
42,  244)  and  adopted  by  Zwenger  &  I>ronke,  agrees  well  with  the  quantities  of 
quercetin  and  sugar  obtained  from  robinin,  rutin,  and  (by  Bigaud)  fr^m  quercitrin, 
but  does  not  explain  so  well  as  that  of  Hlasiwetz  the  formation  of  queroetic  add  from 
quercetin.  Moreover,  no  attempt  has  yet  been  made  to  deduce  from  this  formula 
tiie  composition  of  alpha-quercetin  or  of  the  different  quercitrins  of  Bigaud, 
Hlasiwetz  and  Bochleder. 

Decompositions.  1.  When  quercetin  is  slowly  heated  above  200°  it 
changes  colour,  and  is  converted,  between  230°  and  250°,  into  an 
interlaced  mass,  consisting  of  large  shining  needles  of  sublimed 
quercetin  mixed  with  a  dirty-coloured  powder ;  a  large  portion  is  at 
tiie  same  time  decomposed,  with  separation  of  charcoal  (Hlasiwetz, 

Zwenger  &  Drouke).  According  to  Stein,  it  gires  off  at  200"*,  water  containing 
formic  acid,  and  then  dissoWes  with  brown  colour  in  boiling  absolute  alcohol,  learing, 
however,  a  brown  residue —  2.  Warm  concentrated  hydrochloric  acid  colours 
quercetin  orange-  to  brown-yellow  (Rigaud).  From  solution  in  alco- 
holic hydrochloric  acid,  quercetin  separates,  on  concentration,  in  deep 
orange-yellow  crystals,  wliich  retain  their  colour  when  recryst^llised 
from  alcohol,  and  from  whose  solution  water  throws  down  straw- 
yellow  quercetin.  (See  the  analysis  abore  ^vcn  of  the  dark-coloured  oiystals). 
No  phloroglucin  is  produced  even  by  boiUng  quercetin  for  a  day  with 
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moderately  concentrated  hydrochloric  acid,  and  when  a  solution  of 

quercetin  in  acetic  acid,  saturated  with  hydrochloric  acid  gas,  is  heated 

to  120^,  only  a  trace  of  it  is  decomposed,  the  rest  merely  acquiring  a 

darker  colour  (Hlasiwetz).  Quercetin  is  but  Uttle  altered  hj  twelve  hoxxis* 
boiling  with  moderatelj  dilute  Bulphurio  acid ;  but  on  heating  it  for  twelve  houni 
with  alcohol  and  hydrochloric  acid,  a  brown  mixture  of  undecomposed  quercetin 
and  amorphous  granules  is  obtained  (the  latt«r  consisting  of  Stein's  MeUulmin)^ 
containing  from  62*4S  to  63'17  p.  c.  carbon,  and  6*07  to  5*18  hydrogen.  Formic 
acid  and  a  small  quantity  of  carbonic  acid  are  produced  at  the  same  time  (Stein). 

—  3.  Cold  nitric  acid  attacks  quercetin  easily,  colouring  it  first  greenish, 
then  brown-red,  and  dissolving  it  with  reddish  colour ;  on  heating  the 
liquid,  nitrous  acid  is  violently  evolved  and  oxalic  acid  formed,  together 
with  a  small  quantity  of  picric  acid  (Zwenger  &  Dronke). — 4.  Quer- 
cetin very  easily  reduces  nitrate  of  silver  at  ordinary  temperatures  ;  in 
warm  moderately  dilute  solutions,  it  generally  produces  a  transient 
blood-red  colour  (BoUey,  Zwenger  &  Dronke).  It  reduces  cfipric  oxide 
in  alkaline  solution  (Stein),  and  terchloinde  of  gold  quickly  at  the  boiling 
heat  (Zwenger  &  Dronke).  — 5.  When  heated,  or  left  for  some  time  in 
contact  with  aqueous  ammonia,  it  forms  quercetamide  (Schiitzenberger 
&  Paraf).  —  6.  By  boiling  with  very  strong  potash-ley^  it  is  converted 
into  qucrcetic  acid  (p.  488)  and  phloroglucin  (xv.  63) : 

C«H»»0*  +  2H0  -  C"H"Oi«  +  C?«HH)«  (Hlasiwetz). 

Formation  of  queroetic  acid,  according  to  Zwenger  &  Dronke : 

8C»H»0OK  +  2H0  «  3C"H«0«  +  0**H"0». 

Alpha-quercotin  (p.  494)  may  also  bo  formed  at  the  same  time.  Baryta- water 
does  not  effect  the  decomposition.  On  heating  quercetin  with  potash-ley,  in  a  sealed 
tube,  to  160*,  no  further  decomposition  takes  place  (Hlasiwetz).  —  6.  Quercetin 

dissolved  in  water  or  in  alcohol,  forms,  when  treated  with  sodium-' 
amalgam^  a  product  of  a  fine  red  colour,  changed  to  green  by  alkalis 
and  neutral  acetate  of  lead,  and  red  again  by  acids ;  it  contains  55*21 
p.  c.  carbon,  5*87  hydrogen,  and  38*92  oxygen :  Stein's  Faracarthamin 
(Stein).  The  alkaline  solution  of  quercetin,  treated  with  sodium- 
amalgam,  easily  and  quickly  yields  the  whole  of  the  phloroglucin  con- 
tained in  it,  together  with  a  second  colourless  product  different  from 
quercetic  acid  (EQasiwetz,  Ann,  Pliarm.  124,  358 ;  Chem.  Centr.  1863, 
272).  —  8.  With  ferric  h/drocklorate  it  assumes  a  dark-green  colour 
(Kigaud),  even  in  very  dilute  solutions,  and  becomes  dark-red  when 
heated  (Zwenger  &  Dronke).  When  an  alcoholic  solution  of  quercetin 
is  mixed  with  an  alcohohc  solution  of  ferric  chloride  and  evaporated, 
there  remains  a  black-green,  non-crystaUine  mass,  from  which  water 
dissolves  traces,  acquiring  a  green  colour,  which  disappears  on  boiling. 
Alcohol  and  ether  dissolve  the  mass  completel}',  forming  solutions 
having  the  colour  of  chlorophyll.  Oil  of  vitriol  dissolves  it  with  green 
colour  changing,  to  yellow,  and  water  added  to  the  solution  throws 
down  yellow  flocks.  Hot  glacial  acetic  acid  dissolves  only  traces  of 
the  green  mass ;  the  solution  in  hydrochloric  acid  is  green  at  first,  but 
afterwards  becomes  yellow  (Pfaundler,  Ann.  Pharm.  115,  44). 

Combinations.     With  Water,    A.  Crystallised  Quercetin,    See  aboye. 

B.  Aqueous  solution.  — Quercetin  is  nearly  insoluble  in  cold  water, 
and  but  slightly  soluble  in  boiling  water,  with  yellowish  colour. 

With  Hydrochloric  acid.     See  page  492. 


I 
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Quercetin  dissolves  easily  in  alkaline  liquids,  forming  golden- 
yellow  solutions,  from  which  it  is  precipitated  by  adds  in  flocks.  The 
ammoniacal  solution  deepens  in  colour  when  exposed  to  the  air  (Rigaud, 
Zwenger  &  Dronke). 

Alcoholic  quercetin  precipitates  neutral  acetate  of  lead  brick-red 
Bolley);  the  precipitate  decomposes  when  washed  with  alcohol 
Zwenger  &  Dronke). 

Protochhride  of  iron  scarcely  affects  the  aqueous  solution,  but 
colours   the  alcoholic  solution  dark-red  (Zwenger  and  Dronke).  — 

With  »e$quichloride  of  Wtm^  Me  aboye. 

Quercetin  dissolves  in  warm  ajceiic  acid^  and  is  precipitated  almost 
entirely  on  cooling  (Rigaud).  —  It  dissolves  readily  in  alcohol,  even 
when  very  dilute,  much  less  freely  in  ether  (Rigaud.  Zwenger  & 
Dronke).  It  dissolves  in  18'2  parts  of  boiling,  and  in  229*2  parts  of 
cold  absolute  alcohol  (Stein).  Quercetin  dyes  linen  a  pure  and  bright 
yellow  (Rigaud). 


2.  Alphaquercetin. 

HxASiWETZ.    Ann.  Fharm.  112,  102. 

When  quercetin  is  decomposed  by  caustic  potash  for  the  preparation 
of  quercetic  acid,  the  fused  mass  dissolved  in  water,  and  the  solution 
neutralised  with  hydrochloric  acid,  green-yellow  flocks  separate  out, 
which,  after  washing,  dissolve  in  a  large  quantity  of  boiling  water, 
leaving  quercetin  undissolved.  The  filtrate,  on  standing  and  concen- 
trating, deposits  alphaquercetin  in  light,  shining,  greenish-yellow 
scales. 

Hlasiwetz. 
€ti  100*.  mean. 

68  0  848    6214    62'82 

20  H 20    3-57    417 

24  O 192    84-29    88-51 

C^H^QM   660    100-00    10000 

Perhaps  identical  with  luteolin  (xt,  28)  (Hlasiwetz). 

Alphaquercetin  is  decomposed  by  caustic  potash  in  the  same  manner 
as  ordinary  quercetin,  but  more  slowly.  The  decomposition  may  probaUj 
be  expressed  thus  i 

0*8H»0a*  +  4H0  «  CWHWC*  +  20>'H«0«. 

When  exposed  to  the  ah*  in  alkaline  solution,  it  assumes  a  fine  green 
colour,  not  brown  like  ordinary  quercetin.  —  It  reduces  aqueous  stiver- 
salts, 

Alphaquercetin  is  scarcely  soluble  in  cold,  but  completely  soluble 
in  boiUng  water,  —  Its  alcoholic  solution  colours  sesquichloride  of  iron 
dirty  dark-green.  —  It  is  thrown  down  irom  its  solutions  by  charcoal 
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Quercetamide. 

ScHUTZSNBEBGBB  Sc  Pabaf.    Mulhous.  Soc.  BulU  1861,  507 ;  Zeitschr. 
Chem.  Pharm,  5,  41. 

Formation  and  Pnparatiim.  When  qnercetin  ib  dissolved  in  aqneons 
ammonia  and  allowed  to  stand  for  some  months  in  a  closed  vessel,  it 
is  partially  converted  into  quercetamide.  The  same  conversion  takes 
place  more  qnickly  and  completely  when  the  solution  is  heated  to  145° 
or  ISO"",  for  12  hours,  in  a  sealed  tube,  the  solution  becoming  brown, 
and  depositing  a  large  quantity  of  quercetamide.  The  contents  of  the 
tube  are  poured  into  a  vessel  filled  with  carbonic  acid,  and  the  excess 
of  ammonia  is  expelled  by  heating  the  liquid  and  passing  through  it  a 
stream  of  carbonic  acid ;  the  residue  is  dissolved  in  hydrochloric  acid, 
filtered  from  an  undissolved  decomposition-product  of  quercetamide, 
and  neutralised  with  ammonia.  The  brown  precipitate  thus  formed  is 
washed* with  boihng  water  by  decantation,  with  the  least  possible 
exposure  to  the  air,  and  afterwards  dried  in  a  vacuum.  It  is  not 
possible  to  prevent  aJtogether  the  admixture  of  a  substance  produced 
by  the  action  of  the  air. 

Properties.  Amorphous,  dark-brown  mass.  Contains,  at  130% 
62-05  p.  c.  0,  4-36  H;  or  61-61  p.  c.  C,  4*70  H,  and  9-71|N.  Accord- 
ing to  Schiitzenberger  &  Paraf,  it  is  produced  by  the  combination  of 
quercetin  and  anunonia,  without  elimination  of  water,  and  is  therefore 
either  C«H90»,2NH»  or  0»HWO»*,2NH»  or  G^B}^0»,^SrK\  according  to  the 
formula  assigned  to  quercetin.  ThepTOportion  of  hydrogen  found  by  snalyuB 
is  leas  than  is  required  by  either  of  these  foimnlcey  probably  on  account  of  some 
change  haying  occurred  in  the  quercetamide. 

Decompositions,  Quercetamide  melts  when  heated  on  platinum-foil, 
and  leaves  a  large  quantity  of  charcoal  when  burnt.  —  It  blackens  very 
quickly  on  exposure  to  the  air,  especially  in  ammoniacal  solution,  and 
is  converted  ^in  a  few  hours  into  a  substance  which  is  insoluble  in 
hydrochloric  acid,  alkalis,  or  alcohol,  and  contains  47*69  p.  c.  C, 
2-94  H,  10-23  N,  and  39-14  0. 

Quercetamide  dissolves  slightly  in  water.  It  is  soluble  in  hydro- 
chloric acid,  and  is  precipitated  from  the  solution  by  ammonia ;  an 
excess  of  ammonia  re-dissolves  the  precipitate.  The  solution  in  hydro- 
chloric add  is  slightly  changeable.  —  Dissolves  in  alcohol  and  ether. 


c.  With  Phlorogludn  and  Sugar  (Glucosides  of  Quercetin). 

1.  Quercitrin, 

Chevseul.    J.  Chim.  med.  6,  157. 

Bbandt.     N.  Br.  Arch.  21,  25. 

BoLLET.  Ann.  Pharm.  37,  101.  —-4n».  Pharm.  62,  136. 
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RiGAUD.    Ann.  Pharm.  90,  283 ;  abstr.  Pharm.  Cenir,  1854,  729 ;  J.  pr. 

Chem.  63,  94;  N.  Ann.   Ckim.   Phys.  42,  244;   Chem.  Gaz.  1854, 

428;  Lieh.  Kopp*8  Jahresb.  1854,  615;  Preliminary  notices:  Ann. 

Pharm.  88,  136  ;  J.pr.  Chem.  61,  448. 
Hlasiwetz.     Wien.  Akad.  Per.  17,  375;  Ann.  Pharm.  96,  123;  J.pr. 

Chem.  67,  97 ;  Chem.  Centr.  1856,  57 ;  Lieb.  Kopp^s  Jahresher.  1855, 

698.  —  Wien.  Akad.  Per.  36, 401 ;  Ann.  Pharm.  112, 96 ;  J.pr.  Chem. 

78,  257 ;  abstr.  Chem.  Centr.  1860,  132 ;  Bq>.  Chim.  pure,  2,  139 ; 

Lieb.  Kopp*s  Jahresb.  1859,  524. 
RocHL£D£R.     Wien.  Akad.  Ber.  33,  565;  J*pr.  C%tfm.  77,  34;  Chenu 

Centr.  1859,  166 ;  Lieb.  Kopp's  Jahresb.  1859,  522. 
Stein.     Dresdener.  polyt.  Schulprogr.   April,  1862  ;  J.  pr.  Chem.  85, 351 ; 

Chem.  Centr.  1862,359;  Pq).  Chim.  pure,  5,  108.  — .^.^w  Ciim.88, 

280 ;  Zeitachr.  Chem.  Pharm.  6,  260. 
ZwENGER  &  Dronke.     Ann.  Pharm.  Snppl.  1,  266 ;  Lieh.  Kopp^s  Jahresb. 

1861,  762. 

QuercUric  iicid  (Bolley).  Quercimelin  (Stein) .  —  First  investieated  by  BoUey.  — 
Occurs  in  the  bark  of  Quercus  iincloria.  Formerly  regarded  as  iaentical  with  rutin 
(p.  600),  which  view  was  refuted  by  Stein  and  Zwenger  &  Bronke.  Preisser^s  erroneous 
statements  respecting  quercitrin  were  disproyed  by  Bolley. 

Even  setting  aside  rutin,  robinin,  querssscitrin,  and  the  substances  mentioned 
below,  the  identity  of  which  with  quercitrin  is  doubtful,  the  bodies  described  as 
quercitrin  still  exhibit  certain  differences,  the  substance  investigated  by  Hlasiwetz 
yielding,  when  decomposed  by  acids,  1  at.  sugar  to  each  at.  quercetin  (C^^ff  •(>*), 
while  that  investigated  by  Rigaud  yielded  2  at.  sugar.  The  quersescitrin  of  Boch- 
leder,  which  gave  3  at.  sugar  to  1  at.  quercetin,  may  be  regarded  as  forming  the 
third  member  of  this  series.  The  distinction  between  Bigaud's  and  Hlasiwetz's 
quercitrin  hereby  indicated  cannot,  however,  for  the  present,  be  carried  out,  inasmuch 
as  it  remains  doubtful,  in  many  ways,  to  which  of  the  two  the  other  statements 
refer.  Hlasiwetz  {epiat.  comm.)  further  obtained  from  quercitron-bark  a  body 
resembling  quercetin,  but  yielding,  by  decomposition,  not  queroetin-sugar,  but 
isolduloite,  C^^H^^O^,  in  large  crystals  like  sugarKsandy;  this  result  indicates  the 
existence  in  quercitron  bark  of  a  queroetin-compound  bearing  the  same  relation  to 
quercitrin  as  the  latter  bears  to  rutm  and  robinin. 

According  to  Stein,  morindin  (p.  190)  may  be  identical  with  quercitrin,  and 
according  to  Hlasiwetz  also  rhamnin  (p.  80)  and  thigin  (p.  245),  which  ia  doubted  by 
Bolley. 

Preparation.  From  the  Quercitron^barh  of  commerce.  1.  The  bark  is 
boiled  with  water,  the  decoction  is  left  to  cool,  and  the  impure  quer- 
citrin which  separates  is  collected.  It  is  then  rubbed  to  a  pulp  with 
alcohol  of  35®  B.,  heated  over  the  water-bath,  and  collected  on  linen  and 
pressed,  whereby  the  principal  impurities  are  removed.  The  residue  is 
dissolved  in  a  larger  quantity  of  boiling  alcohol,  the  solution  is  filtered 
hot,  and  water  is  added  to  it  till  it  becomes  turbid,  so  that  the  greater 
part  of  the  quercitrin  separates  before  the  liquid  is  quite  cold.  It  is 
collected,  pressed,  and  purified  by  a  repetition  of  the  same  treatment 

(Rochleder).  The  quercitrin  remaining  in  the  bark  is  obtained  as  quercetin  by 
decomposing  a  second  decoction  with  hydrochloric  acid  in  the  cold,  then  filtering 
and  heating  to  the  boiling  point,  the  quercetin  then  separating.  It  is  to  be  filtered 
whilst  hot,  as  afterwards  onlv  a  little  impure  quercetin  is  deposited  from  the  solution 

(Bochleder) — 2.  The  pulverised  bark  is  exhausted  with  six  parts  of 
alcohol  of  sp.  gr.  0*84  in  a  percolator  till  the  liquid  is  of  a  bright  wine 
colour.  The  tincture  is  freed  from  tannic  acid  by  precipitation  with 
washed  ox-bladder  or  isinglass-solution,  and  filtered ;  and  after  adding' 
water,  the  alcohol  is  distilled  off,  when  a  quantity  of  brown  resinous 
drops  first  separates,  and  afterwards  quercitrin  crystallises  out.     The 
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ciystals  are  collected  before  remaining  too  long  in  the  mother-liquor, 
then  washed  with  cold  water,  and  dissolved  in  absolute  alcohol,  and 
the  filtrate,  after  addition  of  water,  is  evaporated  till  it  crystallises 
(Bolley,  Rigaud). — 3.  The  bark,  in  small  pieces,  is  exhausted  with 
boiling  alcohol ;  the  alcohol  is  distilled  off ;  and  the  residue,  while  still 
warm,  is  mixed  with  a  little  acetic  acid,  and  then  with  neutral  acetate 
of  lead ;  the  filtrate,  freed  from  lead  by  hydrosulphuric  acid,  is  evapo- 
rated ;  and  the  quercitrin  which  crystallises  is  purified  by  repeated 
ciystallisation  from  alcohol  (Zwenger  &  Dronke).  —  Stein  apprehends,  in 

this  process,  a  decomposition  of  the  quercitrin  hj  the  f cee  acetic  acid. 

Properties.  Hydrated  quercitrin  forms  microscopic,  partly  rectangular, 
partly  rhombic  tables,  having  their  two  obtuse  lateral  edges  tnincated, 
and  varying  in  colour  from  sulphur-  to  chrome-yellow  (Bolley,  Rigaud). 
The  tables  are  thicker,  harder,  and  of  a  deeper  yellow  than  those  of  rutin 
(Stein).      Pale  lemon-yellow  when  powdered  (Bolley).     According  to 

Stein,  the  crystals  exhibit  splendid  colours  in  polarised  hght ;  according  to  Kigaud 

they  do  not.  Neutral  (Zwenger  and  Dronke).  Inodorous,  tasteless ;  in 
solution  it  tastes  faintly  bitter  (Zwenger  and  Dronke) ;  in  a  solution 
prepared  with  hot  water,  distinctly  bitter;  in  alcoholic  solution,  more 
strongly  than  rutin  (Stein).  Permanent  in  the  air. — After  dehydration, 
it  melts  at  160''  to  a  dark-yellow  resm,  which  solidifies  to  an  amor- 
phous mass  on  cooling  (Zwenger  and  Dronke). 

Air-dried  quercitrin,  C*®H"0'°+ 6  aq.,  loses  at  100'',  on  an  average, 
5*74  p.  c.  water  (3  at.  =  5*86  p.  c.  HO),  and  when  heated  to  165°  for 
some  time,  a  further  quantity,  amounting  altogether  to  11*81  p.  c. 
(=6  at.)  of  the  air-dried  quercitrin  (by  calc.  11*78  p.  c.  IIO)  (Zwenger 
&  Dronke).  According  to  Hlasiwetz,  on  the  other  hand,  the  formula 
of  anhydi'ous  quercitrin,  containing  1  at.  sugar  to  each  at.  quercetin, 
is  C^K^^O**,  and  of  that  containing  2  at.  sugar  C'*II*'0^  hydrated 
quercetin  being  C»H»0»*+HO,  or  C«H*»0*H2H0. 

CalcfdcctioiM, 
According  to  Zwenger  k  Dronke. 
I.  II. 

SydrcUed,  Anhydrous. 

38  C    228    52-66        88  C 228    6615 

21  II  21     4-84        18  H 18    4*43 

23  O    184    42-51        20  O  20    39-42 

C»H«»0»  +  3Aq 433    10000        C»H"O20  266    10000 

Aocording  to  Hlasiwetz. 

in.  IV. 

Sydrated,  Anhydrous. 

68  C    348    62-8  58  0 348    53-53 

31  H  31     4-7  30  H 30    4*61 

35  O    280    42-6  84  O 242    4186 

C"n»0«  +, Aq 659    100*0  CmHS-'O"   620    10000 

According  to  Hlasiwetz. 
V.  VI. 

Hydrated.  Anhydrous. 

70  C    420    52-89        70  C  420    5il2 

38  H  38     4-79        36  H 36    4C4 

42  O    256     42-32         40  O 320     4124 

0'"IP*0«  +  2Aq 714    10000        O"on-"WO»  776     lOO'OO 
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Analyses  in  mean  numbers. 

a.  h.  c. 

Bolley.  Hlafliwetz.      Zwenger  &Dronke. 

at  100*.  at  lOO'.  at  100». 

C    52-4S     62-50    52-39 

n  4-96     604    4-91 

O  42-67    42-46    42-70 

10000    10000    100-00 

d,  €.  f,  g. 

Bigaud.         Hlasiwetz.  Stein.  Zwenger  &  Dronlce. 

near  the  meUing-p<nnt,  at  165*. 

C 53-66    5406    66-76  66-08 

H 506    515     519  457 

O 41-38     40-80     3906  39*40 

10000    10000     100-00    100-00 

Bolley  gave  for  crystallised  quercitrin  the  formula  C^^'II'O**',  which  Rigaud 
altered  to  (y^K^O^K  Gerhardt  {TraUS,  4,  831),  who  regarded  phlorizin  and 
quercitrin  as  homologues,  adopted  for  Bolley*8  quercitrin  the  formula  C^H*K)*  + 
2H0 ;  Bigaud'e  contained  1  at.  HO  less.  Stein,  on  the  contrary,  supposes  quercitrin 
to  contain  equal  numbers  of  atoms  of  H  and  O,  and  adopts  the  formula  C"*H*0**. 
See  further  under  rutin  (p.  608). 

Decompositions.  1.  Quercitrin  subjected  to  dry  distillation,  yitilds 
empyreumatic  products,  together  with  yellow  ci-ystals  of  queroetin, 
and  leaves  a  light,  difficultly  combustible  charcoal  (Zwenger  &  Dronke). 

The  sublimed  quercetin  was  formerly  thought  to  be  unchanged  quercitrin.  Crystal- 
ised  quercitrin  became  soft  on  one  occasion  at  160°  to  190^,  forming  bubbles  at  last ;  on 
another  occasion  it  became  darker  at  150**  to  180*,  softened  at  190"*  to  196*,  and  melted 
at  about  200°,  giving  off  bubbles  and  an  odour  of  caramel.  The  fused  mass  was  ta-ans- 
formed  by  a  little  boiling  water,  without  dissolving,  into  amorphous  quercetin  (Stein). 

—  2.  Solutions  of  quercitrin  acquire  a  brown-red  colour  by  exposure  to 
the  air  (Bolley).  —  Concentrated  tiitric  acid  produces  a  violent  evolution 
of  nitric  oxide  and  carbonic  acid,  and  forms  a  clear  red-brown  solution, 
which  contains  oxahc  acid  (Rigaud).  Besides  a  large  quantity  of 
oxalic  acid  (none  according  to  Stcnhouse,  Ann.  Pharm.  98,  179),  there 
is  produced  a  trace  of  picric  acid  (Zwenger  &  Dronke).  Dilute  nitric 
acid,  when  warmed  with  quercitrin,  produces  at  first  the  same  splitting 
up  as  other  acids,  and  afterwards  decomposition  (Rigaud).  —  4.  Quer- 
citrin heated  with  oxide  of  manganese  and  sulphuric  acid  (Bolley),  with 
chromate  of  potash  and  sulphuric  acid  (Rigaud),  yields  formic  acid.  — 
5.  The  dark-brown  precipitate  produced  by  nitrate  of  silver  in  solutions 
of  quercitrin  is  quickly  reduced  to  the  metallic  state  (Bolley).  Quer- 
citrin reduces  nitrate  of  silver  and  terchloride  ofgold^  quickly  in  the  cold, 
cuprate  of  potash  only  after  continued  boiling  or  long  standing  (Zwenger 
&  Dronke).  —  6.  Oil  of  vitriol  forms  with  it  a  solution  which  soon 
becomes  dark  and  black  (Rigaud). 

7.  Quercitrin  is  decomposed  by  boiling  with  dilute  mineral  adds 
into  quercetin,  which  separates,  and  sugar  (Rigaud).  The  same 
splitting  up  is  effected  by  boiUng  with  alum,  but  not  by  prolongtjd 

heating  with  acetic  acid  (Rigaud).     See  under  Mutiny  the  reaction  of  acetic 

acid  with  rutin.  Emulsin  does  not  produce  decomposition  (Zwenger 
&  Dronke).  When  concentrated  hydrochloric  acid  is  used,  the  quer- 
cetin, which  is  separated,  has  an  orange-red  or  brown-yeUow  colour 
(Rigaud). 
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100  parts  of  quercitrin  yield,  on  the  average,  44-35  parts  of  sugar 
and  61'44  parts  of  quercetin  (Rigaud).  Stein  obtained  62*9  parts  of 
quercitrin,  both  it  and  the  quercetin  being  dried  at  110°.  These 
numbers  agree  approximately  with  the  equation  given  by  Zwenger 
and  Dronke : 

0»HW0»  +  4H0  =  C?«n?K>^  +  0»H"OM 

(by  calculation  60*50  p.  c.  quercetin  and  41 '57  p.  c,  sugar),  also  with 
that  of  Hlasiwetz : 

07»H?«0«  +  4H0  «  CWBP«0«  +  2CJ»En«0»». 

(by  calculation  58*06  quercetin,  45*34  sugar).  —  On  the  other  hand,  the 
quercitrin  examined  by  Hlasiweitz  yielded,  on  an  average,  27*87  p.  c. 
sugar,  as  required  by  the  equation : 

CWH»0«  =  C«Hi60»  +  C^W^O^  +  2H0. 

(by  calculation  27*4  p.  c.  sugar). 

8.  When  heated  with  an  insuflBcient  quantity  of  haryta-water^ 
quercitrin  partly  dissolves  to  a  green-brown  liquid,  which,  on  evapora- 
tion, leaves  a  brittle  transparent  syrup,  having  an  odour  of  caramel 
(BoDey). 

Comhinatums.  With  Water.  Hy drated  quercitrin  (see  above) .  —-  Fused  quer- 
citrin takes  up  water  when  inunersed  therein. —Quercitrin  dissolves  slightly  in 
cold,  and  in  425  parts  of  boiling  water  (Rigaud).  It  dissolves  in 
2485  parts  of  cold,  143*3  parts  of  boiling  water  (Stein).  The  straw- 
yellow  solution  is  rendered  colourless  by  acids  (Zwenger  &  Dronke). 

Quercitrin  dissolves  very  easily  in  dilute  aqueous  ammonia  and  in 
caustic  soda :  the  ammoniacal  solution  deepens  in  colour  by  exposure  to 
the  air,  and  ultimately  turns  dark-brown  (Rigaud).  Carbonic  acid  does 
not  precipitate  baryta  from  the  neutral  solution  of  quercitrin  in  hai-yta- 
water  (BoUey). 

The  neutral  and  basic  acetates  of  lead  added  to  solutions  of  quercitrin 
throw  down  the  greater  part  of  that  substance ;  the  precipitates  dis- 
solve readily  in  acetic  acid  (Zwenger  &  Dronke).  One  drop  of  a  solu- 
tion of  neutral  acetate  of  lead  colours  the  solution  in  absolute  alcohol 
deep  orange  (Stein).  A  hot  alcoholic  solution  of  neutral  acetate  of 
lead  throws  down  from  alcoholic  quercitrin,  a  splendid  yellow  precipi- 
tate, which  contains,  after  repeated  boiling  with  water  and  drying  at 
100°,  on  an  average,  37  p.  c.  oxide  of  lead,  83*04  p.  c.  C,  3*11  H.,  and 
26-85  0.  (Bolley). 

Aqueous  or  alcoholic  quercitrin  is  coloured  dark-green  by  sesqui- 
chloride  of  iron,  even  when  diluted  to  4000  or  5000  times  its  bulk 
(Rigaud).  Quercitrin  is  not  coloured  by  protochJoride  of  iron  at  first,  but 
on  standing  in  the  air,  or  when  shaken,  it  turns  greenish  (Zwenger  & 
Dronke). 

Quercitrin  dissolves  in  warm  acetic  add  (Rigaud).  It  dissolves  in 
4  or  5  parts  of  alcohol,  from  which  it  is  precipitated  by  water ;  the 
solution  leaves  a^thick  extract  when  evaporated,  and  yields  crystals 
only  after  addition  of  water  (Rigaud).  Soluble  in  3*9  parts  of  boiling, 
and  in  23*3  parts  of  cold  absolute  alcohol  (Stein).  —  Dissolves  slightly 
in  ether  (Rigaud). 

2  K  2 
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2.  Quersescitiin. 

RociiLEDEB.    Ann.  Pliarm.  112,  112. 

The  leaves  of  the  horse-chestnut  yield,  instead  of  quercitrin,  fine 
yellow  crystalUne  grains  of  the  size  of  poppy-seeds,  which  split  up  by 
tlie  action  of  hydrochloric  acid  into  quercethi  and  56'3  p.  c.  sugar. 
They  contain,  on  an  average,  52-45  p.  c.  C,  and  5*05  IL,  corresponding 
to  the  formula  CH^K)"  (calc.  «  52-45  p.  c.  C,  4-90  H.).  Their  decomposi- 
tion "with  hydrochloric  acid  may  be  represented  thus : 

C«H«0»  +  6H0  »  C<«H»«0»  +  ZC'm^'O^x 

by  calculation  75 '5  p.c.  sugar  (Rochleder), 

3.  Rutin. 

Weiss.     Phaim.  Centr.  1842,  903. 

I^ORNTRAGER.     Ann,  Fharm.  53,  385. 

KooiiLEDEB  &  Hlasiwetz.     Wteu,  Akad.  Ber.  7,  817  ;  Ann.  Pharm.  82, 

197;  J.  pr.  Chem.  56,  9G;  abstr.  Pharm.  Centr.  1852,  369  ;  Chejn. 

Gaz.  1852,  254;  Lieb.  Kopp's  Jahresb.  1851,  561. 
W.  Stein.     J.  pr.    Chem.  58,  399 ;  Pharm.  Centr.  1853, 193  ;  Chem.  Gaz. 

1853, 221 ;  Lieb.  Kopp^s  Jahresb.  1853,  535  ;  Dresdener  polyt.  Schulpro- 

gramm^  April,  1862  ;  J.pr.  Chem.  85,  351 ;  Chem.  Centr.  1862,  369  ; 

Hep.  Chim.  pure  5, 108 ;  J.  pr.  Chem.  88,  280 ;  Zeitschr.  Chem.  Pharm. 
.       6,  250.  . 
ITlasiwetz.     Wim.  Akad.  Per.  17,  375;  Ann.  Pharm.  96,  123;  J.  pr. 

Chem.  67,  97;  Chem.  Centr.  1856,  57;  Lieb.  Kopp's  Jaliresb.  1855, 

098.  —  Chan.  Centr.  1862,  449, 
ZwENGKU  &  Dkonke.     Ann.  Pharm.  123,  145;  Chem  Centr.  1862,  766. 

Itutlc  acid  (Bomtrager).  Phytomelin^  Jfeliny  or  Vegetahle  yellow  (Stein).  For- 
merly held  to  be  identical  with  quercitrin,  the  incorrectness  of  which  view  was  proTed 
by  Stein  and  by  Zwcnger  &  Dronke. 

Sources.  In  the  common  garden  rue  {Ruta  graveolens)  (Weiss,  Boni- 
trjiger).  In  capers,  the  flower-buds  of  Capparis  spinosa  (Rochleder  & 
Hlasiwetz ;  Zwenger  &  Dronke).  In  the  so-called  Waifa,  the  unde- 
veloped flower-buds  of  Sophora  japomca  (Stein,  Th.  Martins,  N.  Jahrb. 
Pharm.  1,  241).     See  also  p.  490. 

According  to  Stein,  safflower-yeliow  (204)  is  uncrystallisablc 
rutin ;  the  colom'ing  matter  of  straw  and  of  JEthaHum^  HippophxSy  and 
Polygonum  Fagopyrum  likewise  agree  in  character  wifli  rutin. 
(See  below.) 

Preparation.  1.  From  Garden  rue.  The  dried  and  comminuted  plant 
is  boiled  for  half  an  hour  with  common  vinegar,  and  the  expressed 
liv|uid  is  set  aside  for  several  weeks,  or  so  long  as  it  continues  to 
deposit  impure  rutin.  The  deposit  is  washed  with  cold  water,  heated 
to  boiling  with  4  i)arts  of  acetic  acid  and  16  parts  of  water,  filtered, 
and  left  for  some  days  to  crystallise.  The  cr3'stals  obtained  thus,  and 
by  partial  evaporation  of  the  mother-liquor,  arc  dissolved  in  6  parts  of 
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boiling  water ;  the  solution  is  treated  with  animal  charcoal ;  and,  after 
addition  of  Jth  of  water,  the  alcohol  is  distilled  off.  The  rutin  ciys- 
tallises  from  the  residue  after  some  days,  the  more  readily  the  less 
strongly  the  solution  is  heated  (Borntriiger,  Weiss).  A  green  resiu 
with  which  the  rutin  is  contaminated  is  difficult  to  remove  by  crystalli- 
sation ;  it  is  more  easily  got  rid  of  by  acidifying  the  alcoholic  solution 
with  acetic  acid,  and  precipitating  with  neutral  acetate  of  lead.  The 
filtrate  is  freed  from  lead  by  hydrosulphuric  acid,  and  evaporated, 
when  the  rutin  crystallises,  and  may  be  recrystallised  from  boiling 
water.  It  still  contains  a  substance  resembhng  cumarm,  from  which  it 
may  be  freed,  though  with  extreme  difficulty,  by  repeated  boiling  with 
ether  (Zwenger  &  Dronke). 

2.  From  preserved  Capers. — The  capers  are  allowed  to  stand  in  water 
for  a  few  hours,  after  which  the  water  is  poured  off,  and  the  capers 
are  pressed ;  this  process  is  repeated  twice  to  remove  salt  and  vinegar. 
The  decoction  obtained  by  twice  boiling  the  washed  capers  in  not  too 
large  a  quantity  of  water,  throws  down,  on  standing  for  24  hours,  a 
large  quantity  of  yellowish -white  flocks,  which  are  collected,  dried, 
and  dissolved  in  boiling  alcohol,  whereby  a  jelly-like  substance  is  left 
undissolved.  The  alcoholic  solution  is  mixed  with  water,  and  the 
alcohol  is  distilled  off  ;  the  residue  then  solidifies  on  cooling,  from 
crystallisation  of  rutin.  The  crystals  are  purified  by  pressing  and 
recrystallisation  from  boiling  water  (Rochleder  &  Hlasiwitz).  Zwengcr 
&  Dronke  add  to  this  solution  in  hot  water  a  few  drops  of  solution  of  neutral 
acetate  of  lead  (too  much  would  precipitate  a  oompouud  of  rutin  and  lead-oxide), 
and  free  the  filtrate  frova.  load  by  moans  of  hydrosulphuric  acid. 

3.  From  Wat/a.  The  coarsely  bruised  waifa  is  repeatedly  boiled 
with  alcohol  of  80  p.  c,  and  the  greater  part  of  the  alcohol  is  distilled 
off,  whereupon  the  residue  thickens  to  a  pulp  of  impure  rutin,  amounting 
to  1 1  p.  c.  of  the  waifa  employed.  It  is  crystallised  repeatedly  from 
boiling  water,    and    afterwards    washed    with  cold    water  (Stein). 

A  similar  method  is  adopted  by  Th.  Martins  {If.  JSr.  Arch.  110,  231).     To  purify 

the  rutin,  hydrated  oxide  of  lead  is  added  to  the  boiling  alcoholic  solu- 
tion, as  long  as  it  is  coloured  brown  ;  the  solution  is  filtered,  and  the 
rutin  is  thrown  down  from  the  filtrate  by  an  additional  quantity  of 
hydrated  oxide  of  lead.  The  last  pure  yellow  precipitate  is  decom- 
posed with  alcoholic  hydrosulphuric  acid,  and  the  filtrate  is  freed  from 
sulphide  of  lead,  and  evaporated  to  ciystallisation  (Stein). 

Crystallised  rutin  (the  properties  of  which  see  below)  is  rendered  anhy- 
drous by  drying  at  a  tempemture  of  150**  to  1G0°  (Zwenger  & 
Dronke). 

Anhydrous.  Zwenger  &  Dronko. 

50  C  300    62-81     5266 

28  H 28     4-92     502 

30  O  240    42-27     4232 

C*H=80*J  568    10000    10000 

Rutin  crystallised  from  acetic  acid  was  once  found  to  contain  53-70  p.  c.  C,  and 
490  H.  (Stein).     Stein  afterwards  supposed  this  rutin  to  have  contained  qucrcetin. 

For  rutin  dried  at  100"  Bomtrager  gaye  the  formula  C^H^O**,  which  was  formirly 
adopted  also  hy  Rochleder  &  Hlasiwets  and  by  Stein.  Stein  now  supposes  rutin,  as 
well  as  qucrcitrin,  to  contain  equal  numbers  of  atoms  of  hydrogen  and  oxygen,  but 
giyes  for  the  former  the  formida  C^HJ-O"  or  C?^W*(y\  for  the  hitter  C>%»coio. 
Since  quercetin,  C^H'O',  according  to  Stein,  contains  more  than  1  at.  oxygen  to  each 
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at.  hydrogen,  there  must  be  produced,  by  the  splitting  up  of  rutin  (and  of  querdtim}, 
besides  sugar  and  quercetin,  a  third  body  richer  in  oxygen,  namely,  formic  aoid. 
Moreover,  the  relation  subsisting  between  quercetin  and  rutin  is  to  be  expressed,  not 
by  rutin  +  water  =  quercetin  and  eujzar,  but  by  quercetin  +  water  =»  rutin  and 
formic  aoid.  —  See  also  Ludwig  on  the  Kxnnulie  of  rutin,  queroetic,  &o.  (Jf.  Br.  Arek* 
112,  97). 

Decompositions,  1.  Rutin,  after  dehydration  at  160^,  cakes  tog^Uier 
at  190°,  and  then  melts  to  a  yellow  viscid  liquid,  which,  on  cooling, 
solidifies  to  an  amorphous  mass,  and  takes  up  water  when  immersed 
in  it.  When  more  f  Jtrongly  heated,  it  is  carbonised,  emitting  an  odour 
of  caramel,  and  yielding  a  distillate  containing  quercetin  (Zwenger  & 
Dronke).  Rutin,  melted  at  180°,  forms  a  yellow  viscid  liquid  on 
cooling,  and  partly  crystallises ;  at  220°  a  yellow  sublimate  is  produced 
(Borntrager).  Over  a  bath  of  oil  of  vitriol,  rutin  becomes  coloured  at  100"*, 
melts  at  120°,  giving  o£E  gas-bubbles,  boils  at  200°,  and  is  decomposed 
at  290°,  yielding  products  of  distillation.  The  water  evolved  at  200° 
over  the  oil-bath,  contains  formic  acid ;  a  solution  of  the  melted  mass 
in  a  little  boiling  water  throws  down  amorphous  quercetin  on  standing 
(Stein).  —  2.  Nitric  acid  boiled  with  rutin  produces  chiefly  oxalic  acid 
(Zwenger  &  Dronke) ;  it  forms  picric  acid,  with  a  trace  of  oxalic  acid 
(Stein).  Cold  nitric  acid  colours  rutin  yellow,  then  quickly  olive,  and  at 
last  red-brown  (Stein).  Hot  nitric  add  dissolves  rutin,  evolving  gas,  and 
decomposes  it  with  red  colour  (Rochleder  &  Hlasiwetz). — 3.  Rutin  forms 
with  oil  of  vitriol  a  brown  yellow  (olive-green,  according  to  Rochleder 
&  Hlasiwetz),  afterwards  brown-red  solution,  without  liberation  of  sul- 
phurous acid ;  water  throws  down  from  the  solution,  after  an  hour,  olive- 
green  flocks;  after  twelve  hours,  a  violet  precipitate;  and  the  supernatant 
liquid,  when  evaporated  and  freed  from  sulphuric  acid,   yields  very 

soluble  crystals.  The  yiolet  precipitate  is  free  from  sulphur,  and  dissolves  in 
ammonia  with  yellowish  colour,  and  in  alcohol  (Stein).  ^  4.    \Vben  boiled  with 

(Ulute  mineral  acids,  rutin  is  split  up  into  sugar  TStein)  and  quercetin 
(BLlasiwetz).  The  decomposition  takes  place  witn  peculiar  rapidity  in 
an  alcohoUc  solution ;  it  is  also  effected  by  formic  acid,  especially  at  a 
temperature  of  110°.  When  rutin  is  dissolved  in  boiling  acetic  add  of 
60  p.  c.  and  again  crystallised,  the  amount  of  carbon  in  the  crystals 
(dried  at  120°)  is  increased  to  51*8  or  52  p.  c. ;  it  now  reduces  copper 
solutions,  and  has,  therefore,  been  partly  converted  into  quercetin 
(Stein).  —  The  decomposition  is  not  effected  by  emulsin  (Zwenger  & 
Dronke).  —  From  100  parts  of  rutin  dried  at  100°,  39*24  to  43-25  parts 
(mean  41*9)  of  quercetin  were  obtained,  corresponding  to  the  equation : 

C«H»0»  +  6H0  «  CP^E}H)^  +  2C^^E}H)^, 

calculation  43-37  p.  c.  quercetin  (Zwenger  &  Dronke). 

Hlasiwetz  (Wien.  Akad.  Ber.  17,  400)  obtained  58*03  p.  c.  quercetin 
and  44*5  p.  c.  sugar.  Stein  formerly  obtained,  in  presence  of  alcohol, 
63*8  to  60*9  p.  c.  quercetin,  in  which  case,  however,  the  decomposition 
had  proceeded  too  far,  and  the  quercetin  formed  had  been  further 
altered,  brown  products  and  formic  and  acetic  acids  being  produced  ; 
he  afterwards  decomposed  rutin  with  dilute  sulphuric  acid  in  a  sealed 
tube,  and  obtained,  as  the  mean  of  eleven  experiments,  47*5  p.  c. 
quercetin,  wliich  was  coloured  brown  by  ulmin,  and  was  still  impure, 
but  no  longer  contained  rutin. 

The  rutin-sugar  may  be  obtained,  after  removing  the  quercetin  and 
sulphuric  acid  from  the  solution  by  evaporating,  dissolving  in  alcohol, 
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and  precipitating  with  ether,  as  a  colourless,  unmystaUisable  synip. 
It  does  not  possess  the  property  of  rotating  a  lay  of  polarised  light ; 
it  reduces  cuprate  of  potash  in  the  cold ;  yields,  with  boiling  nitric 
acid,  oxalic  but  no  picric  acid,  and  is  not  susceptible  of  fermentation 
(Zwenger  &  Dronke).  The  sugar  obtained  by  Stein  was  impure  and 
brown. 

5.  The  easily  formed  solution  of  rutin  in  aqueous  alkalis  or  alkaline 
earths,  and  especially  in  ammonia^  acquires  a  dark-brown  colour  in  the 
air,  from  absorption  of  oxygen  (Bomtrager,  Rochleder  &  Hlasiwetz). 
By  prolonged  boiling  of  rutin  with  baryta- water,  a  brown  solution  is 
formed,  which,  when  evaporated  to  dryness  (the  excess  of  baryta 
being  first  removed  by  carbonic  acid),  leaves  a  brown  residue  con- 
taining 32-4  p.  c.  C,  3-24  H.,  and  31-96  BaO  (SteinY  — 6.  By  the 
action  of  sodium-amalgam  on  an  aqueous  or  alcoholic  solution  of  iiitin, 
paracarthamin  (p.  493)  is  formed  (Stein).  —  7.  Rutin  does  not  reduce 
cuprate  of  potash ;  a  few  yellow  flocks,  free  from  cuprous  oxide,  are 
sometimes  produced  by  prolonged  boiling  (Zwenger  &  Dronke). — 
8.  Rutin  forms,  with  water  and  oxide  of  silver,  a  dark-red  liquid,  which 
leaves,  on  evaporation,  an  amorphous,  brown  residue  containing 
49*58  p.  c.  C,  4-51  H.,  and  45*91  0.  (Stein).  Rutin  reduces  nitrate  of 
silver  and  ter chloride  of  gold  in  the  cold. 

Combinations.  With  Water,  —  A.  With  4  at.  water,  —  Rutin  diied 
at  100°  contains  4  at.  water    (by  calculation  5-96  p.  c. ;   by  experiment  563 

and  5-92  p.  c),  which  is  given  off  at  150®  to  160    (Zwenger  &  Dronke). 

Stein. 
Bomtrager.  mean, 

earlier,  later, 

at  100^.  mean,  a, 

50  C 300    49-66    50-81    5085    6006 

32  H    32    5-29    5-56    6-65    5-66 

34  O    272    4506    4414    48-60    4429 


0»H?»0»,4H0  604    10000    10000    10000    10000 

Zwenger  &  Dronke. 
Rochleder  mean^ 

&  Hlasiwetz.  a,  b, 

60  0 6015    40-57    4944 

32  H 6*70    6*42    6-52 

34  0. 4415    4501     4504 


0WH«O»,4HO  100-00    100*00    10000 

a  was  obtained  from  caperSj  b  irom  rue. 

B.  With  6  at.  Water  1  Crystallised  Rutin.  — Air-dried  rutin  contains 
from  1*61  to  2-12  p.  c.  more  water  than  A,  and  loses  it  at  100° 
(1  at.  =  1-47  p.  c.  HO)  (Zwenger  &  Dronke).  According  to  Stein,  it  loses 
6*63  p.  c.  water  at  100°,  and  has  then  the  composition  given  under  a; 
according  to  Bomtrager,  no  water  is  expelled  even  at  180°. 

Crystallised  rutin  forms  pale  yellow,  delicate  needles,  having  a 
somewhat  silky  lustre  (Zwenger  &  Dronke).  The  needles  are  of  a 
pure  pale  yellow  colour,  very  thin,  soft,  and  do  not  exhibit  colours  in 
polarised  light  (Stein).    From  water  they  are  obtained  white  with  a 
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tinge  of  sulphur-yellow;  from  alcohol  pale  sulphur-yellow.  In- 
odorous. Tasteless  in  the  dry  state  and  in  aqueous  solution ;  bitter 
when  dissolved  in  alcohol  (Stein).  Tastes  slightly  styptic,  afterwards 
saline  (Zwenger  &  Dronke).  Neutral ;  accorchng  to  earlier  statements 
acid. — Rutin  turns  yellow  in  air  containing  ammonia  (Rochledcr  & 
niasiwetz).  Impure  rutin  becomes  greenish  on  exposure  to  lig^ht 
(Stein). 

C.  Aqueous  solution.  Rutin  is  nearly  insoluble  in  cold,  but  dissolves 
easily  in  boiling  watevf  with  pale-yellow  colour,  which  is  destroyed  by 
acids ;  the  rutin  is  rapidly  deposited  from  the  solution  on  coolingZwen^er 
&  Dronke).  Crystallised  rutin  dissolves  inl0941  parts  (1094^  ?  Kr.)  of 
cold,  and  185  parts  boiling  water  (Stein).  The  hot-saturated  aqueous 
solution  (of  impure  rutin  ?)  deposits  crystals  only  after  concentration 
and  standing  for  some  days  (Bomtrager). 

Rutm,  digested  with  moderately  dilute  mineral  adds,  acquires  a 
lemon-yellow  colour  and  is  again  rendered  paler  by  water  (Rochleder  & 
Hlasiwetz).  On  heating,  it  is  dissolved  and  then  decomposed. — 
Rutin  absorbs  hydrochloric  acid  gas  (Stein). 

Rutin  dissolves  easily,  with  red-yellow  colour  (golden-yellow,  ac- 
cording to  Stein)  in  aqcous  ammonia^  and  is  left  free  from  ammonia  on 
evaporation  (Borntriiger).  —  It  dissolves  in  caustic  alkalis  and  their  car- 
bonates  and  in  baryta,  strontia,  and  lime-watery  with  yellow  coloiur,  without 
forming  crystaUisable  compounds ;  it  is  precipitated  unaltered  from 
the  solutions  by  acids  (BorntrUger).  It  expels  carbonic  acid  from 
aqueous  carborate  of  soda,  and  hydrocyanic  acid  from  ferricyanide  of 
potassium.  With  alcohoUc  soda,  a  garnet-red  compound  is  fonned 
which,  on  keeping,  turns  brown  and  decomposes  (Stein). —  Copper- 
salts  and  alcoholic  chloride  of  calcium  foim  precipitates  with  impure 
rutin,  but  not  with  the -pure  substance  (Zwenger  &  Dronke).  Ahun 
and  stannate  of  soda  increase  the  solubility  of  rutin  in  water  (Stein), 

Lead-compound,  —  Alcoholic  rutin  is  coloured  a  splendid  golden- 
yellow  by  a  drop  of  solution  of  neutral  acetate  of  lead  (Stein). 
Aqueous  solutions  are  precipitated  only  by  an  excess  of  neutral 
acetate ;  in  alcoholic  solutions,  the  precipitate  is  produced  at  once,  and 
contains  a  proportion  of  lead  varying  from  38*8  to  48*1  p.  c.  (Zwenger 
&  Dronke).  The  precipitate  produced  by  an  excess  of  neutral  acetate 
of  lead  contains  61*3  p.  c.  oxide  of  lead,  but  is  orange-coloured  at  first 
and  afterwards  chrome-yellow ;  alcoholic  rutin  converts  the  orange- 
coloured  precipitate  into  the  chrome-yellow,  which  contains  36*5  p.  c. 
oxide  of  lead  (Stein).  —  The  orange-yellow  precipitate  (chrome-yellow, 
according  to  Rochleder  &  Hlasiwetz)  thrown  down  from  alcohohc  rutin 
by  alcoholic  neutral  acetate  of  lead  is  free  from  carbonic  and  acetic 
acids  after  washing  (Bomtrager). 

RocbledeT 
Borntriiger.     &  Hlasiwote. 

60  C   300    29-52    30-29    28-72 

28  H  28    2-76     2-49    3-09 

30  O  240    23-63     20-19    23-57 

4  PbO  448    44-09     47-03    44-62 

CWH»0«',4PbO 1016     10000    10000    lOO'OO 

Sesquichloride  of  iron  colours  aqueous  rutin  dark-gi'cen,  becoming' 
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red-brown  when  boiled.     Protochhride  of  iron  colours  it  brown-red  to 
greenish  (Zwenger  &  Dronke.    Rochleder  &  Hlasiwetz). 

Rutin  dissolves  freely  in  hot  cLcetic  acid  and  is  partially  deposited 
on  cooling  (Rochleder  &  Hlasiwetz).  —  It  dissolves  slightly  in  cold 
absolute  alcohol^  freely  in  boiling  alcohol  of  76  p.  c.  and  crystallises 
only  on  concentration  and  addition  of  water  (Borntrager.   Rochleder  & 

Hlasiwetz).    It  dissolyes  in  359  parts  of  cold,  and  in  14*4  parts  of  boiling  absoluto 
alcohol. 

When  the  alcoholic  solution  of  rutin  is  evaporated  the  residue  ex- 
hibits a  brownish  colour ;  and  on  precipitating  an  alcoholic  solution  of 
rutin  with  water,  and  evaporating  the  filtrate,  there  remains  a  brown, 
amorphous  substance,  the  product  of  some  change  in  the  nitin  (Stein), 

Rutin  is  insoluble  in  boiling  ether. 


4.  Bobinin. 

Zwenger  &  Dbonke.    Ann,  Fharm.  Suppl,  1,  257 ;  Lieh,  Kopp^s  Jahresb. 
1861,  774, 

Occurrence,  In  the  blossoms  of  Eobinia  pseudacada.  Kiimmell 
(iV.  Br,  Arch,  93,  295)  precipitated  an  aqueous  decoction  of  the  wood 
of  Rohinia  pseudacada^  with  basic  acetate  of  lead,  and  obtained  a  yellow 
colouring  matter  which  was  separated  from  its  lead-compound  by 
sulphuric  acid.  The  liquid  freed  from  excess  of  sulphuric  acid  by 
means  of  carbonate  of  lead,  throws  down  resin  and  tannic  acid  when 
concentrated,  and  on  further  evaporation,  the  colouring  matter, 
which  is  soluble  in  water  and  ether,  and  coloured  red-yellow  by 
alkalis.  This  body,  which  was  not  further  examined,  was  named 
by  Kiimmell,  Bobiniin, 

Preparation.  Fresh  acacia  flowers  are  boiled  in  water,  and  the 
decoction  is  again  boiled  six  or  eight  times  with  fresh  flowers  ;  it  is 
then  evaporated  to  a  syrup,  which  is  repeatedly  exhausted  vnth  boiling 
alcohol.  Tlie  alcohol  is  distilled  off,  and  the  residue  is  set  aside  to 
crystallise.  The  crystals  are  pressed  and  washed  with  cold  alcohol, 
to  remove  the  gi*eater  part  of  the  mother -liquor,  then  dissolved  in  boil- 
ing water,  and  neutral  acetate  of  lead  is  added  to  the  solution,  whereby 
foreign  substances  are  precipitated,  while  the  robinin  remains  dissolved. 
The  filtrate  is  freed  fropi  lead  by  hydrosulphuric  acid,  and  evaporated, 
and  the  robinin  thus  obtained  is  purified  by  recrystallisation  from 
water. 

Propei'ties.  (See  crystallised  robinin).  Robinin  loses  its  water  of 
crystallisation  at  100°,  and  becomes  anhydrous.  It  melts  partially  at 
190°,  completely  at  195°,  to  a  yellow  liquid,  which  soUdifies  to  an 
amorphous  mass  on  cooling.  Neutral.  Tasteless  in  the  solid  f oim ; 
slightly  styptic  in  aqueous  solution. 

Zwenger  &  Dronke. 
Dried.  mean. 

50  0  300 5119    50-98 

30  H 30     510     5-51 

82  O 256     43-71     4351 

O»H30O'^  586    10000    10000 

The  correctness  of  this  formula  is  dependent  upon  that  of  quercetin.  (Sec  page  492.) 
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Decompositions,  1.  By  dn/  distillqtion,  robinin  yields  a  yellow  dis- 
tillate, containing  queroetin  in  solution.  —  2.  When  heated  above  its 
melting-point,  it  bums  with  a  smoky  flame  and  a  smell  of  burnt  su^r, 
and  leaves  charcoal.  —  3.  It  is  decomposed  by  concentrated  fiitric  add 
(with  peculiar  facility  by  the  fuming  acid),  with  formation  of  oxalic 
acid  and  a  large  quantity  of  picric  acid.  —  4.  When  heated  with  dihUe 
acidsj  it  very  readily  splits  up  into  quercetin  and  robinin-sugar : 

C"H»0»  +  iHO  «  0»HioOM  +  2C^^WH>^, 
100  parts  of  crystallised  robinin  yield  37*96  parts  of  queroetin,  dried 

at  lOO*"  (by  calculation  38*25  parts). 

Robinin-sugar,  separated  in  the  same  manner  as  quercitrin  sugar, 
as  described  at  page  348,  vol.  xv.,  does  not  crystallise,  but  is  obtained 
as  a  sweet,  brown  syrup,  which  smells  like  caramel  when  heated,  and 
yields  with  nitric  acid  a  large  quantity  of  picric  acid,  together  with 
traces  of  oxalic  acid.  It  reduces  cuprate  of  potash  in  the  cold.  Does 
not  undergo  fermentation  with  beer-yeast. 

6.  Robinin  reduces  boiling  cuprate  of  potash  and  chloride  of  gold 
quickly ;  nitrate  of  silver  slowly  and  incompletely,  —  6.  It  is  not  altered 
by  emukin. 

ComhinaUons,  —  With  Water,  —  Crystallised  Bohhun,  —  Fused  robinin 
takcd  up  water  when  immersed  in  it.  —  Very  delicate  straw-yellow 
needles,  having  a  slightly  silky  lustre.  They  lose  14'46  to  14:*61  p.  c. 
water  at  100°  (calculation  for  11  at.  =  14*45  p.  c). 

Zwenger  &  Dronke. 
Crystallised,  mean, 

60  0  300    43-79    4350 

41  H 41    5-98    6-33 

43  O 844    60-23    6017 

CWH»0»  +  llaq 686    100*00    10000 

Robinin  dissolves  slightly  in  cold,  and  freely  in  boiling  water.  The 
bright  yellow  solution  is  decolorised  by  acids. 

Aqueous  ammonia  and  the  caustic  alkalis  and  their  carbonates  quickly 
dissolve  robinin  with  golden-yellow  colour.  The  solution  in  ammonia 
turns  brown  on  standing,  but  not  that  in  the  fixed  alkalis. 

An  aqueous  solution  of  robinin  does  not  precipitate  metallic  salts. 
It  colours  sesquichloride  of  iron  dark-brown  or  greenish,  but  does  not 
affect  protochloride  of  iron, 

Robinin  does  not  precipitate  aqueous  neutral  acetate  of  lead,  but 
produces  in  an  alcoholic  solution,  a  precipitate  soluble  in  warm  water 
or  alcohol.  —  With  an  excess  of  basic  acetate  of  lead,  it  forms  a  yellow 
precipitate. 

Robinin  dissolves  slightly  in  cold  alcohol,  and  more  easily  in  boiling 
alcohol  containing  water.  —  It  is  insoluble  in  ether. 
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B.  Crocetin  and  Crocin. 

Grocetin. 

BocHLEDEB  &  L.  Mateb.     TTt^  ^cadf.  Ber,  29,  5. 

When  crocin  (see  below)  is  heated  with  dilute  hydrochloric  or  sulphu- 
ric acid  in  a  stream  of  hydrogen  or  carbonic  acid,  crocetin  is  precipi- 
tated,  whilst  crocin-sugar  remains  in  solution.  The  separated  crocetin 
is  collected,  washed,  and  dried  in  a  vacuum  over  oil  of  vitriol. 

Dark-red,  amorphous  powder. 

CalculaHon,  according  io  Bochleder  &  Majcr.  L.  Mayer. 

mean, 

34  0  204    64-76    64*45 

23  H 23     7-30    7-39 

11  O  88    27-94    2816 

0"IPK)"   816    100-00    100-00 

The  formulte  C^H^O^  and  1>^11**0^*  also  agree  approxunatelj  with  the  analysis 
(Kr.). 

Decompositions.  An  aqueous  solution  absorbs  oxi/gen  easily  from  the 
air,  and  forms  products  containing  a  smaller  proportion  of  hydrogen.  — 
Crocetin  is  coloured  blue  by  oil  of  vitriol. 

Crocetin  is  slightly  soluble  in  water.  It  precipitates  lead-salts 
lemon-yellow.  Dissolves  easily  in  alcohol  and  ether.  It  dyes  cloth 
prepared  with  tin-mordants,  on  boiling,  a  dh*ty  green-yellow  colour, 
turning  bright  golden-yellow  in  ammoniacal  water,  and  unaltered  by 
light  or  soap. 


Glucoside  of  Crocetin. 

Grocin. 

B.  Quadrat.     Wien.  Ahad.  Ber.  6,  543 ;  J.  pr.  Chein.  56,  68 ;  abstr. 

Ann.  Pharm.  80,  340 ;  Pharm.  Centr.  1852,  411 ;  Lieb.  Kopp's  Jahresb. 

1851,  532. 
V.  Orth.     Wien.  Akad.  Ber.  13,  511;  J.  pr.  Chem.  64,  10;  Pharm. 

Centr.  1854,  897 ;  Lieb.  Kopp's  Jahresb.  1854,  663. 
KocHLEDER  &  Maiter.     Wien.  Akad.  Ber.  29,  3  ;  J.  pr   Chem.  74,  1 ; 

Lieb.  Kopp^s  Jahresb.  1858,  475 ;  Prelim,  notice :  Wien  Akad.  Ber. 

24,  41 ;  J.  pr.  Chem.  T2y  394. 

PohfchroUe.  —  The  yellow  colouring  matter  of  saffron  (Quadrat)  and 
of  Chinese  yellow  pods,  the  fruit  of  Gardenia  grandiflora  (Rochleder 
&  Mayer).  Occurs  also  in  Fabiana  indica  (Filhol,  Compt.  rend,  50| 
1184> 
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Extracts  were  formerly  prepared  by  exhausting  the  aqaooos  extract  of  saffitm 
with  alcohol  and  eraporating ;  their  behayiour  was  described  by  Bonillon-Lagrange 
&  Vogel  (Ann.  CMm,  80, 198),  Johnson  {ThomM.  Ann,  13,  388),  and  N.  £.  Henry 
{J.  Fharm.  7,  399).  —  Stein  (J.  pr.  Chem.  48,  329)  had  ah«ady  obtained  the  colour- 
ing matter  from  the  Chinese  yellow  pods  of  commerce  {Wongtki)  by  a  process  siTnilar 
to  that  of  Rochleder  k  JAa.jer,  and  found  it  to  be  free  from  nitrogen,  insoluble  in 
water,  and  soluble  in  alkalis. 

The  Dccamalee  gum  of  Scinde,  which  is  obtained  from  Ottrdenia  lueidOj  contains^ 
according  to  Stenhcuse  (Chem,  8oc.  Qn,  J,  9,  238  ;  Ann,  Phartn.  98,  316 ;  Ijieb, 
Kopp'i  johretb,  1856,  63b,  a  crystallisable  ingredient,  Gardenin,  whidi  Bochleder 
(perhaps  erroneously,  Kr.)  regards  as  crocin.  — An  extract  of  the  gum  prepared 
with  strong  alcohol  throws  down  yellow  flocks  on  cooling,  and  after  remoTmg  these 
and  evaporating  the  filtrate  in  a  Tacuum,  the  gardenin  is  deposited  in  thin  golden- 
yellow  crystals,  sometimes  half  an  inch  lone,  and  haying  a  suining  fracture.  With 
nitric  acid  it  forms  picric  but  no  oxalic  acid ;  it  is  insoluble  in  water,  ammonia,  and 
the  fixed  alkalis,  but  dissolves  in  hot  hydrochloric  or  sulphuric  add,  and  is  precipi- 
tated by  water.  It  is  moderately  soluble  in  alcohol,  and  is  not  precipitated  therefirom 
by  basic  acetate  of  lead,  or  by  ammoniacal  nitrate  of  silver.    It  dissolves  in  ether. 

Preparation  of  Crocin.  1.  From  Saffron.  Saffron  is  freed  from  fat 
by  other  and  afterwards  boiled  with  water.  Tlie  aqueous  decoction  is 
precipitated  with  basic  acetate  of  lead ;  and  the  lead-salt  is  washed  and 
decomposed  by  hydrosulphuric  acid,  whereupon  the  crocin  is  taken  up 
and  retained  by  the  sulphide  of  lead,  and  may  be  afterwards  dissolved 
out  by  boiling  the  sulphide  in  alcohol.  The  alcoholic  solution  is  con- 
centrated over  the  water-bath,  filtered  from  the  deposited  sulphur, 

and  evaporated  to  dryness  (Quadrat).     A  partial  decomposition  of  the  crocin 
takes  place  on  evaporating  the  alcoholic  extract  (Rochleder). 

2.  From  Yellow  pods,  —  The  crushed  pods  are  boiled  with  alcohol, 
aud  the  decoction  is  strained  and  filtered.  The  alcohol  is  distilled  off 
over  the  water-bath,  and  a  black-green  substance,  which  separates 
from  the  aqueous  residue,  is  removed  by  passing  the  liquid  through  a 
wet  filter.  The  filtrate  is  then  diluted ;  moist  hydrate  of  alumina  is 
added ;  and,  after  standing  for  some  days,  the  liquid  is  filtered  fi*om 
the  deposit  of  alumina,  which  contains  the  whole  of  the  tannic  acid, 
and  precipitated  with  basic  acetate  of  lead.  The  fine  orange-coloured 
precipitate  is  rapidly  washed,  suspended  in  water,  and  decomposed 
by  hydrosulphuric  acid.  The  sulphide  of  lead  is  thoroughly  washed 
with  water  and  afterwards  boiled  in  alcohol ;  the  alcoholic  solution  is 
eva|X)rated  in  a  vacuum  over  oil  of  vitriol ;  and  the  residue,  dissolved 
in  the  least  posnible  quantity  of  water,  is  filtered  from  sulphur  and 
again  evaporated  in  a  vacuum  (Rochleder  &  Mayer). 

Properties.  Roseate  (Quadrat),  splendid  red  powder  (Rochleder 
&  Mayer).  Inodorous ;  altered  by  hght,  only  after  very  long  exposure 
(Quadrat). 

Calculation  according  to  Bochleder.  Quadrat.  Mayer. 

at  100*.  mean, 

in  vacuo, 

68    C 3480    6i-85    54-64    6481 

42\  H    42-5    670    696    673 

304  0 2440     38-46     39*50    38*46 

0»H«0»  +  inO ....  634-5    10000    10000    10000 

The   ahove  is  according  to  Rochleder:   Quadrat's  formula  is  CP'II'K)".  —  Tlio 
formula  (^n^^O^  (calc.  54-37  C,  679  H.)  and  C^'H'^O"  (calc.  64-54  C,  Om  H.) 
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ikewise  agree  with  Mayer's  anidjsia:  according  to  these  formuls,  howerer,  the 
deeomposition  of  cpodn  by  hydrochloric  add  (C"H«0»  +  4H0  «  C«H«O»0  + 
2C»2HBO"  or  C^HS'OW  +  2H0  «  C«H"0«  +  C»H»*OW)  should  yield  682  or 
64*6  p.  c.  sugar  and  47'6  or  60-9  p.  c.  crocetin.    See  below.     (Kr.) 

In  preparing  the  tannic  adds  from  yellow  pods  (xt.  520)  t.  Orth  formerly 
obtained  a  resinous  red-yellow  colouring  matter  containing  61*55  p.  c.  C,  6*66  H., 
and  a  yellow  amorphous  colouring  matter  containing,  after  deducting  10*9  p.  c.  ash, 
50*57  p.  c.  C,  7*95  H.,  both  substances  being  dried  at  100*. 

Decompositions.  1.  Crocin  turns  black-br(»wn  at  120®,  puffs  up  at 
180*',  and  is  completely  decomposed  at  200"*  (Quadrat).  —  2.  When 
heated  with  dilate  hydrochloric  or  sulphuric  acid^  it  splits  up  into  crocetin 
and  a  peculiar  sugar,  both  of  which  undergo  rapid  alteration  in  the 
air  (Rochleder  &  Mayer).  Highly  concentrated  solutions  of  crocin 
throw  down,  on  addition  of  acids,  a  quantity  of  crocetin,  amounting 
to  41  p.  c.  of  the  crocin ;  the  sugar  remaining  in  solution  throws  down 
from  an  alkaline  solution  of  cupric  oxide^  a  quantity  of  cuprous  oxide 
corresponding  to  27*94  to  28" 5  p.  c.  grape-sugar,  or  to  double  that 
quantity  of  crocin-sugar : 

by  calculation  56*7  p.  c.  sugar,  49-G  p.  c.  crocetin  (Rochleder  &  Mayer), 
—  Crocin  is  altered  by  concentrated  acids ;  nitric  acid  colours  it  green, 
oil  of  vitriol  blue  (indigo-blue,  then  violet,  according  to  Rochleder 
&  Mayer),  hydrochloric  acid  black-brown.  Tartaric,  tannic,  and  gallic 
acids  throw  down  red  flocks  from  aqueous  solutions  (Quadrat). — 
3.  Crocin  is  decomposed  by  strong  aqueous  alkalis,  with  formation  of 
a  volatile  neutral  oil,  which  differs  from  saffron  in  smell  and  is  lighter 
than  water,  but  changes  after  some  time  to  a  brown  mass,  sinking  in 
water  (Quadrat). 

Crocin  dissolves  in  water  with  yellow  (Quadrat),  yellow-red  colour 
(Rochleder  A  Mayer).     Traces  of  alkaU  increase  its  solubility.     (Quadrat ) 

Dilute  alkalis  dissolve  crocin,  and  form  with  it  saline  compounds 

soluble  in  water,  with  yellow  colour  (Quadrat.)  Aqueous  crocin  is  precipi- 
tated yellow  by  baryta-  and  Ume-water,  green  by  cupric-solts. 

iea(f-C07;ip0Mn6?.— Aqueous  crocin  precipitates  lead-salts  orange-red  (Rochleder 
and  Mayor.)  —  An  aqueous  solution  of  crocin  is  precipitated  by  basic 
acetate  of  lead,  and  the  red  precipitate  is  washed  and  dried  at  100"" 
(Quadrat). 

Approximate  ealculatiotif  aeeording  to  Rochleder.  Quadrat. 

58  0.....^, 348  2101  21-81 

44  H    44  2-65  231 

82  O 256  15-46 1592 

9  PbO    1008  60-88  59-96 

CMH«0»,9PbO  +  2aq 1656    10000    ^ 10000 

According  to  Quadrat,  C"H"0",3PbO. 

Crocin  dissolves  very  readily  in  alcohol^  veiy  slowly  in  ether» 
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C.  IltxarUhin^  Tlicic  Acid,  and  TUcm. 

nixanthin. 

MoLDENHAUER  (1857).    Ann.  Pharm,  102,  846 ;  abstr.  J.  pr,  Chem.  71, 
440 ;  Chem.  Centr.  1857,  766. 

Occurrence.  In  the  leaves  of  Ilex  aquifoUum.  The  leaves  gathered 
in  Jauuaiy  contain  scarcely  any  ilixanthin,  while  those  gathered  in 
August  contain  a  large  quantity. 

The  colouring  matter  of  the  common  buckwheat  {Pofygonum 
fagopyrum)  forms  small  yellow  needles,  having  the  oomposition 
C*H*0*  (calc.  60  p.  c.  C,  6*6  H.),  and  otherwise  resembling  rutin  (p.  500) 
or  ilixanthin.  It  is  coloured  dark-orange  by  hydrochloric  or  sulphuric 
acid,  and  is  decolorised  by  a  lar^e  quantity  of  water ;  with  nitric  add 
it  forms  oxahc  acid.  —  It  is  slightly  soluble  in  cold,  and  more  easily 
soluble  in  boiling  water.  It  dissolves  in  alkalis,  with  dark-yellow 
colour,  and  is  precipitated  from  the  solution  by  acids.  The  alkaline 
solution  decomposes  in  the  air.  —  Neutral  acetate  of  lead  forms  with  it 
a  chrome-yellow  compound.  Dissolves  easily  in  alcohol  (Schunck, 
Chem.  Gaz.  1858,  18  ;  Dingl  147, 465  ;  Lieb,  Kopp's.  Jahreab.  1857,489). 
Gix)the  (N.  Br.  Arch.  115,  85)  regards  this  colouring  substance  as 
chrysophanic  acid  (p.  171). 

Preparation  of  Ilixanthin.  The  leaves  arc  exhausted  with  alcohol  of 
80  p.  c. ;  the  tincture  thus  obtained  is  freed  from  the  greater  part  of  the 
alcohol  by  distillation,  and  the  residue  is  set  aside  to  crystallise.  The 
granules,  which  separate  after  some  days,  are  dried,  washed  with  ether 
to  remove  the  green  colouring  matter  of  the  leaves,  dissolved  in  alcohol, 
and  again  separated  by  evaporation  and  addition  of  water ;  they  are 
lastly  recrystallised  from  hot  water.  A  further  quantity  of  ilixanthin 
may  be  obtained  from  the  mother-liquor  by  reducing  it  to  a  syruj), 
dissolving  in  absolute  alcohol,  evaporating  the  alcoholic  solution,  dis- 
solving the  residue  in  water,  and  precipitating  with  basic  acetate  of 
lead.  The  washed  precipitate  is  decomposed  under  hot  water  with 
hydrosulphuric  add,  and  the  filtrate  is  evaporated  to  a  syrup,  where- 
upon the  ilixanthin  crystallises  out. 

ProperOee.  Straw-yellow  microscopic  needles,  which  melt  at  198° 
to  transparent  red-yellow  drops.    Contains  no  nitrogen. 

Moldcnhaucr. 

84  C  204    50-76    50'89 

22  H 22     5-47    5-64 

22  O  176    48*78    43-97 


CWH«20=>    402    100-00    10000 

Decompositions.   Ilixanthin  boils  and  decomposes  at  215°.  —  It  does 

not  reduce  an  alkaline  solution  of  cupinc  oxide,  even  on  prolonged  boiling. 

Ilixanthin  is  nearly  insoluble  in  cold  water,  but  dissolves  easily 
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in  hot  water,  with  yellow  colour.  —  It  dissolves  in  warm  concen- 
trated hydrochloric  acid.  —  The  aqueous  solution  is  coloured  yellow 
by  caustic  alkalis  or  their  carbonates ;  it  becomes  colourless  on  addition 
of  sulphuric  acid,  but  does  not  undergo  further  change  even  when 
boiled. — Ferrous  and  cupric  salts  do  not  affect  ilixanthin;  aqueous 
sesquichloride  of  iron  colours  it  grass-green.  —  Neutral  or  basic  acetate  of 
had  produces  in  the  aqueous  solution  a  splendid  yellow  precipitate, 
dissolving  without  colour  in  acetic  acid. 

Ilixanthin  is  soluble  in  alcohol^  insoluble  in  ether.    It  dyes  cloth 
prepared  with  alumina  or  iron  mordants,  yellow. 


Ilicic  Acid. 

MoTTLDENHAUER.    Ann.  Pharm.  102,  350 ;  /.  pr.'  Chem.  71,  440* 

In  Ilex  aquifolium.  The  leaves  gathered  in  January  contain  gum, 
or  a  similar  substance,  which  renders  the  preparation  of  the  acid 
difficult.  —  Known  only  in  combination  with  bases.  —  An  aqueous 
decoction  of  the  leaves  is  precipitated  with  basic  acetate  of  load; 
the  filtrate,  freed  from  lead  by  hydrosulphuric  acid,  is  heated  with 
hydrated  oxide  of  lead ;  the  dissolved  lead  is  again  removed  by  hydro- 
sulphuric  acid ;  and  the  filtrate  is  reduced  to  a  syrup.  The  laminae 
formed  after  some  days,  are  purified  by  pressing,  dissolving  in  water, 
precipitating  with  alcohol,  and  recrystallising  with  the  help  of  animal 
charcoal,  whereby  colourless  ilicate  of  lime  is  obtained. 

Ilicate  ofUme  contains  18  p.  c.  lime,  and  is  readily  soluble  in  water, 
but  insoluble  in  alcohol.  An  aqueous  solution  does  not  precipitate 
salts  of  manganese^  zinc,  iron,  copper,  or  silver,  but  produces  a  precipi- 
tate with  protochloride  of  tin,  and  the  neutral  and  basic  acetates  of  lead. 
When  the  lead-salts  are  decomposed  by  hydrosulphuric  acid,  a  colour- 
less syrup  is  fonned,  which  still  contains  lime,  and,  by  neutrahsation 
with  carbonate  of  baryta,  yields  amorphous  ilicate  of  baryta. 


nicin. 

The  bitter  principle  of  Ilex  aquifolium  (Handbuch,  viii,  Phytochem.  22). 

—  According  to  Beleschamps  (Repert.  41,  230),  the  decoction  of  the 
leaves  is  precipitated  with  basic  acetate  of  lead ;  carbonate  of  potash 
is  added  to  make  the  liquid  filter,  and  to  precipitate  any  excess  of  the 
lead-salt ;  and  the  filtrate  is  acidified  with  dilute  sulphuric  acid,  again 
filtered,  saturated  with  carbonate  of  lime,  and  evaporated  to  a  syrup. 
Alcohol  extracts  from  the  syrup  a  light  brown,  very  hygroscopic 
substance,  which,  in  thin  layers,  dries  up  to  small,  shining  scales.  — 
Or,  the  aqueous  extract  is  exhausted  with  alcohol,  the  alcoholic  solu- 
tion evaporated,  and  the  dry  residue  exhausted  with  water  at  40°. 
The  filtrate  is  precipitated  with  basic  acetate  of  lead,  freed  from 
excess  of  lead  by  hydrosulphuric  acid,  evaporated,  and  treated  with 
alcohol,  which  takes  up  the  ilicin,  and  leaves  it  behind  on  evaporation. 

—  The  aqueous  solution  of  the  alcoholic  extract  may  also  be  treated, 
as  above,  with  acetate  of  lead,  dilute  sulphuric  acid,  and  carbonate  of 
lime  in  succession,  the  filtrate  evaporated,  and  the  ilicin  extracted 
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from  the  residue  by  alcohol.  —  Bitter,  amorphous,  brown,  very  hygxo- 
Bcopic  mass  (still  containing  a  little  potash),  converted  by  acids  at  a 
gentle  heat  into  a  black  substance,  with  empyreuraatic  odour.  —  It  is 
soluble  in  water  and  alcohol,  insoluble  in  ether.  Lebourdin  {N.  Ann, 
Phys,  24,  62  ;  Ann.  Pharm.  67,  251),  agitates  the  decoction  of  the 
leaves  with  animal  charcoal,  then  heats  it  therewith  to  boiling;  leaves 
it  to  cool ;  removes  the  now  colourless  and  tasteless  liquid,  washes 
the  charcoal  with  cold  water,  and  boils  it  with  alcohol ;  and  leaves 
the  filtrate  to  evaporate;  it  then  leaves  a  colourless,  very  bitter 
syrup,  and  finally  an  amorphous,  neutral  jelly,  easily  soluble  in  water 
and  in  alcohol.  — Moldenhauer's  ilicin  (Ann.  Pharm.  102,  352)  appears 
also  to  be  different  from  this.  Moldenhauer  removes  the  alcohol  from 
the  alcoholic  extract  of  the  leaves  by  distillation,  and  the  separated 
resin  by  filtration ;  precipitates  with  basic  acetate  of  lead ;  washes 
the  yellow  precipitate ;  and  decomposes  it  under  water  with  hydro- 
sulphuric  acid.  The  sulphide  of  lead,  after  being  well  boiled  with 
water,  yields  the  ilicin  to  alcohol,  as  a  very  bitter,  dark  brown  sub- 
stance, resembling  tannin,  and  slightly  in  water.  —  Bennemann  (i\r. 
Br.  Arch.  93,  4)  gives  the  name  of  ilicin'  to  crystals  which  he  obtains 
as  follows  : — He  precipitates  the  decoction  with  basic  acetate  of  lead; 
decomposes  the  washed  precipitate  under  water  with  hydrosulphuric 
acid ;  filters  the  liquid  from  the  sulphide  of  lead  ;  and  evaporates  to 
dryness.  By  repeatedly  exhausting  the  residue  with  alcohol,  and 
leaving  the  solution  to  evaporate,  needles  were  finally  obtained,  but 
not  in  sufficient  quantity  for  further  examination. 


D.  Spiraea-yellow. 

Lowia  &  Weidmann.    J.  pr.  Chem.  19,  236. 

Yellow  of  the  fiowers  of  Spircea  ulmaria.  Sptrwatn.  The  flowers  are 
exhausted  with  ether;  the  ether  is  distilled  off  from  the  yellow 
tincture;  and  the  residue- is  mixed,  with  warm  water,  which  throws 
down  an  impure  colouring  matter,  while  a  brownish-green  oil  floats 
upon  the  surface.  This  oil  is  removed ;  the  colouring  matter  is  dis- 
solved in  hot  alcohol ;  the  fat  which  separates  on  coohng  is  also 
removed;  and  the  Uquid  is  evaporated  to  dryness,  whereupon  the 
yellow  remains,  and  may  be  further  purified  by  repeating  the 
process. 

Yellow  powder  made  up  of  fine  needles.  The  alcoholic  solution 
slightly  reddens  litmus.  —  Contains,  at  120^  on  the  average,  58-27 
p.  c.  carbon,  6*23  hydrogen,  and  36*50  oxygen,  answering,  according 
to  Lowig  &  Weidmann,  to  the  formula  C"H.K)'. 

Decomposed  by  heat.  —  Not  attacked  by  cold  nitric  acid;  but  hot 
(or  fuming)  nitric  acid  dissolves  it,  with  slight  evolution  of  gas, 
forming  a  red  solution,  from  which  it  is  precipitated  by  water,  for  the 
most  part  unaltered.  The  red  solution  when  boiled  loses  its  colour, 
is  no  longer  precipitable  by  water,  and  leaves  on  evaporation  a  light 
yellow  acid  mass.  —  Distilled  with  peroxide  of  manganese  and  sulphuric 
acidy  it  yields  carbonic  and  formic  acids.  —  With  bromine,  it  gives  off  a 
largo  quantity  of  hydrobroniic  acid,  and  forms  an  orange-yellow 
mixture  of  several  compounds. 
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Insoluble  in  watery  disBolves  with  a  deep  yellow  colour  in  oil  of 
vitriol,  and  is  precipitated  undecomposed  by  water.  On  heating  the 
solution,  decomposition  takes  place.  Insoluble  in  cold,  sparingly 
soluble  in  boiling  hydrochloric  acid. 

Dissolves  with  yellow  colour  kl  potash,  ammonia,  and  carbonate  of 
potash,  expelling  carbonic  acid  from  the  latter  when  heated,  and  is 
precipitated  unchanged  by  hydrochloric  acid.  The  alkaline  solutions 
turn  brown  when  exposed  to  the  air.  An  alcoholic  solution  of  spiraea- 
yellow  is  precipitated  yellow  by  sulphate  of  alumina,  lemon-yellow  by 
tartar-emetic,  carmine-red  by  neutral  acetate  of  lead,  the  precipitate 
blackening  when  dried ;  dai*k  green  by  ferrous,  black  by  ferric  salts ; 
no  precipitate  with  mercuric,  auric,  or  platinic  chloride.  With  nitrate 
of  silver,  on  addition  of  ammonia,  it  forms  a  black  precipitate  insoluble 
in  ammonia. 

Lead-salt  —  Precipitated  from  the  alcoholic  solution  by  excess  of 
alcoholic  sugar-of-lead;  purified  by  washing  with  water  and  with 
alcohol.  After  drying  at  120**,  it  contains,  on  the  average,  58*23  p.  c. 
lead-oxide,  24*2  carbon,  and  1*90  hydrogen. 

Spirsea-yellow  dissolves  in  alcohol  and  in  ether,  with  dark  green 
colour,  changing  to  yellow  on  dilution.    It  does  not  precipitate  tannin. 


Second  Afpekdix  to  CoMPorNDs  containing  34  at.  Carbon. 

A.   Yellow  Colouring  Matters. 

1.  Yellow  of  Flowers. 

Marquart.    Die  Farhen  der  Blisthen.    Bonn,  1835. 
FR^wnr  &  Cloez.    N.  J.  Pharm.  25,  249 ;  J.  pr.  Chem.  62,  269. 
FiLHOL.     Compt.  rend.  39,  194 ;   J.  pr.  Chem.  63,  78 ;    CompU  rend.  50, 
545  and  1182. 

The  various  colours  of  flowers  may  be  formed,  either  from  colour- 
ing matters  peculiar  to  each  individual  species,  or  by  a  small  number 
of  more  widely  diffused  coloiuing  matters,  and  their  mixtures  one 
with  the  other.  Such  diffused  colouring  matters  are,  according  to 
Marquart : — 1.  Anthoxanihin,  or  yellow  of  flowers ;  2.  Anthocyan,  or 
blue  of  flowers;  8.  A  colourless  Extractive  Matter,  which  is  turned 
yellow  by  alkalis;  and  4.  Besin  of  Jlcwers.  The  insoluble  substance, 
called  Xanthin  by  Fr^my  &  Cloez,  appears  to  correspond  with 
Marquart's  anthoxanthin ;  their  Xanthein,  soluble  in  water,  with 
Marquart's  colourless  extractive  matter;  and  their  Cyanin  with  his 
anthocyan.  —  See  also  Martens  (Institut.  1855,  p.  168). 

Anthoxanthin,  according  to  Mar<^uart,  is  formed  from  chlorophyll 
by  assumption,  anthocyan  bv  elimination  of  water;  the  resin  of  flowers 
may  be  regarded  as  chlorophyll  which  has  been  deprived  of  a  certain 
quantity  ot  water,  but  not  suflBcient  to  convert  it  into  anthocyan* 

The  yellow  of  flowers  (xanthin)  of  Fremy  &  Cloez,  which  is  insoluble 
in  water,  is  not  capable  by  itself  of  producing  either  red,  blue,  or  green 
colours.    It  is  extracted  by  boiling  alcohol  from  Helianthus  annuusy  md 
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is  deposited  almost  entirely  on  cooling,  but  mixed  with  oil,  which  may 
be  removed  by  heating  with  a  small  quantity  of  alkali,  decomposing' 
with  an  acid,  and  extracting  the  resulting  fatty  acid  with  cold  aloohoL 
It  is  of  a  fine  yellow  colour,  amorphous  and  resinous ;  insoluble  in 
water,  but  soluble,  with  gold-yellow  colour,  in  alcohol  and  in  ether. 

Marquart's  anthoxanthinj  obtained  from  different  plants,  exhibits  dif- 
ferent reactions  with  solvents,  but  the  same  in  all  cases  with  predi»tating 
and  colouring  reagents.  It  is  generally  extracted  by  cold  alcohol  of 
85  p.c,  from  fresh  yellow  flowers,  after  they  have  been  freed  from  calyx, 
stamens,  and  pistil ;  from  some  flowers,  however,  as  those  of  Cassia  ligus- 
trina^  it  can  be  extracted  only  by  absolute  alcohol  or  ether ;  in  others, 
again  {Crocus  incesiacus^  Fapaver  nudicauk),  it  appears  to  be  soluble  in 
water. — The  yellow  tinctures,  when  evaporated,  leave  a  mixture  of  an- 
thoxanthin  and  colourless  extractive  matter,  from  which  water  takes  up 
the  latter,  leaving  anthoxanthin  undissolved.  It  exhibits  the  following 
properties :  It  is  decolorised  by  chlorine,  coloured  olive-green  by  ferric 
salts,  not  altered  by  infusion  of  galls  or  solution  of  gelatin.  Oil  of 
vitriol  colours  it  dark  indigo-blue,  the  colour  passing  into  purple-red 
and  disappearing  on  addition  of  water.  Hydrochloric  add  colours  it 
green  at  first,  then  blue,  and  alcohol  then  dissolves  the  whole,  forming 
a  blue  solution.  It  is  insoluble  in  water,  and  is  but  slightly  dissolved 
by  ammonia,  potash,  or  carbonate  of  potash.  Ether,  volatile  oils, 
and  fixed  oils,  dissolve  it  in  all  proportions ;  alcohol  of  86  p.  c.  less 
easily. 

Filhol  mentions,  as  identical  with  Marquart's  anthoxanthin,  a 
colouring  matter  of  flowers,  to  which  he  ascribes  the  following  proper- 
ties :  It  is  turned  blue  both  by  oil  of  vitriol  and  by  nitric  acid,  but  the 
colour  quickly  disappeai*s.  Dilute  hydrochloric  add  gradually  imparts 
to  its  alcoholic  solution  a  fine  greenish-blue  colour ;  the  concentrated 
acid  immediately  turns  it  green ;  and  the  solution,  which  turns  yellow 
in  contact  with  the  air,  deposits  a  black  nredpitate,  soluble,  with 
greenish-blue  colour,  in  water  and  in  alcohol  By  Fremy's  process 
anthoxanthin  may,  l^e  chlorophyll,  be  separated  into  a  blue  and  a 
yellow  colouring  matter  (see  Chlorophyll)  (Filnol). 

The  yellow  of  flowers  is  not  bleached  or  altered  in  any  way  by 
sulphurous  acid  (Schonbein,  J.  pr.  Chem.  53,  831). 

The  yellow  of  flowers,  or  xanthebi  of  Fremy  and  Cloez,  which  is 
soluble  in  water,  is  extracted,  by  alcohol,  together  with  fat  and  resin, 
from  yellow  dahlias.  The  solution  is  evaporated;  the  extract  ex- 
hausted with  water ;  the  aqueous  solution  likewise  evaporated ;  the 
residue  drenched  with  absolute  alcohol ;  the  alcoholic  solution  diluted 
with  water  and  predpitated  by  neutral  acetate  of  lead ;  and  the  pre- 
cipitate immediately  decomposed  by  sulphuric  acid,  whereupon  the 
xanthein  passes  into  the  solution,  it  is  amorphous,  turns  brown  with 
alkalis,  but  the  colour  is  rendered  paler  by  addition  of  adds.  It  dyes 
fabrics  bright-yellow,  forms  brown  and  yellow  lakes,  and  dissolves  in 
water,  iJc(3iol,  and  ether. 

Marquart  finds  in  yellow  flowers  a  colourless  extractive  maUerj  which 
is  coloured  yellow  bv  alkalis,  even  when  very  dilute.  It  is  extracted 
by  water  from  the  alcoholic  extract  of  such  yellow  flowers  as  contain 
anthoxanthin  insoluble  in  water,  best  from  the  extract  of  Nardesus 
Tazetta^  Arctotis  grandifloroy  or  Cassia  ligustrina*  The  aqueous  soluUon 
of  this  substance  is  colourless,  especially  if  a  small  quantity  of  free 
acid  is  present ;  it  is  coloured  by  boracic  acid  in  the  same  manner  as 
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by  alkalis,  yellow  by  netitral  acetate  of  lead ;  it  is  not  altered  by  alum 
or  protochloride  of  tin.  Oil  of  vitriol  colours  it  yellow ;  dilute  acids 
decolorise  the  solution  which  has  been  turned  yellow  by  alkalis.  This 
colourless  extractive  matter  occurs  likewise  in  wliite  flowers,  together 
with  reain  of  flowers,  and  is  the  cause  of  their  being  turned  yellow  by 
alkalis  (Marquart). 

All  white  flowers  likewise  contain  a  white  or  yellowish  resin, 
Mar^nart's  resin  o^ flowers,  which  is  hkewise  found  in  coloured  flowers. 
It  dissolves  in  oil  of  vitriol  with  brown  colour,  which,  in  an  open 
vessel,  quickly  changes  to  dark  purple-red,  from  absorption  of  water. 
The  alcoholic  solution  of  the  flower-resin  has  but  little  colour,  and  is 
not  acid ;  it  is  but  slightly  altered  by  neutral  acetate  of  lead  or  ferric 
hydrochlorate.  The  flower-resin  dissolves  in  ether,  less  easily  in  oil 
of  turpentine  and  in  fixed  oils  (Marquart). 

Pilhol  describes,  as  identical  with  Marquart'S  flower-resin  and 
related  to  Juteolin  (xv.  28),  an  amorphous  light  greenish-yellow 
substance,  existing  in  flowers,  and  in  green,  but  not  in  blanched  parts 
of  plants ;  also  in  fruits,  but  only  as  a  trace  in  mosses.  It  is  not 
volatile.  It  dissolves  in  water,  alcohol,  and  ether,  being  colourless  in 
acid,  yellow  in  alkahne  solutions.  With  concentrated  hydrochloric 
acid,  it  assumes  a  fine  yellow  colour,  which  disappears  on  addition  of 
water.  It  is  to  this  substance  that,  in  Filhol's  opinion,  must  be  attri- 
buted the  fact  that  white  flowers  and  the  white  parts  of  variegated 
flowers,  are  coloured  permanently  yellow  by  ammonia,  and  decolorised 
again  by  adds. 

2.  Besinons  Yellow  of  Leaves. 

ChromuU  jaune  ^Macaire-Prinodp,  Xanthophyll  of  BerzelitiB. 

Many  leave%  especially  those  of  Betula  (Uboj  Pyrvs  communis,  Pyrua 
malusy  Ulmus  campestrisy  and  Fraxinus  excelsior,  turn  yellow  after  frosty 
nights  in  autumn,  before  they  fall.  Other  leaves  turn  brown,  in  con- 
sequence of  a  change  not  connected  with  that  just  mentioned  (Berze- 
Uus);  according  to  Chatin  &^hol  {CompU  rend.  57,  89),  from  the 
presence  of  a  colourless  substance,  abundant  in  flowers  and  in  quickly 
growing  tissues,  which  turns  brown  by  absorption  of  oxygen. 

According  to  Macaire^Princep  {Ann.  Chm,  Fhys,  88,  415 ;  Poyg, 
14,  516)  the  autumnal  colours  arise  from  the  foliage  ceasing  to  elimi- 
nate oxygen,  and  on  the  other  hand  beginning  to  absorb  it  from  the 
air  and  form  an  acid,  wlpch  produces  the  red  and  yellow  colours,  and 
after  whose  removal  by  alkt^s,  the  green  colour  is  restored.  Neither 
L.  Gmelin  {ed.  8,  II,  688)  nor  Berzelius  has  found  these  statements 
correct ;  according  to  the  latter,  leaves  which  have  been  turned  yellow 
cannot  be  turned  green  again ;  and  if  this  effect  can  be  produced  with 
red  leaves,  it  is  only  because  the  alkali  forms  a  green  compound  with 

the  red  colouring  matter.  See  also  Hivo  MohL  {Fl&ra^  1887,  Kot.,  Dec.), 
2f.  Ann.  Se.  Nat,  Sot.  N*  9, 212  »  Bobinet  &  G^uwourt  (J.  Ckm,  mSd.  8, 161)  ;  Bonchas 
(J.  Chim  mid.  10,  82). 

When  leaves  turn  yellow  in  autumn,  the  change  is  due  to  a  peculiar 
yellow  colouring  matter,  which  previously  existed  in  the  green  leaves, 
together  with  chlorophyll;  it  may  be  extracted  by  water,  but  is 
insoluble  in!  alcohol ;  forms  beautiful  siskin-yellow  lakes ;  and  is 
different  from  that  which  exists  in  plants,  which,  like  wheat,  &c.,  turn 
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yellow  only  later  in  the  season,  or  after  drying  (J.  Chim.  med,  3,  161). 
—  Leaves  which  turn  yellow  in  autumn  contain  only  phylloxanthin 
(see  below),  which  exists  in  them  before  the  phyllocyanin,  and  lasts 
longer  than  the  latter  (Fremy,  Compt.  rend.  50,  411): — According  to 
Fcrrein,  the  yellow  colouring  matter  is  xanthotannic  add  (xv.  538). 
According  to  Phipson  {Compt.  rend.  47,  912),  it  is  related  to  frangulin 
(p,  76) ;  yellow  leaves  drenched  with  oil  of  vitriol  assume  the  same 
green  colour  as  f rangulin  when  similarly  treated ;  green  leaves  first 
turn  yellow ;  then,  if  the  action  of  the  oil  of  vitriol  be  continued,  they 
also  become  emerald-green,  and  a  few  seconds  later,  brown.  —  Stein 
regards  the  yellow  of  autumnal  leaves  as  rutin,  or  a  substance  allied 
thereto ;  also  the  yellow  colouring  matters  of  straw  and  of  jEthalium 
flavum  (see  below). 

From  the  yellow-turned  leaves  of  Popidus  fastigiata  warm  ether 
extracts  wax  and  fat ;  boiling  alcohol  extracts  the  colouring  matter,  and 
leaves  it  on  evaporation,  as  a  solid,  orange-yellow,  translucent  mass.  It 
is  coloured  by  aqueous  alkalis,  slowly*  in  the  cold,  quickly  when  heated, 
of  a  fine  green,  being  in  fact  converted  into  chlorophyll.  It  is  in- 
soluble in  water,  easily  soluble  in  alcohol,  insoluble  in  oils  (Macairc- 

Princep).     The  accuracy  of  these  statements  is  doubted,  but  not  from  experimentB 
upon  the  same  plant  (Kr.;. 

The  leaf-yellow  of  Berzelius  is  extracted  by  cold  alcohol  of  sp.  gr. 
0*833  from  the  freshly  gathered  leaves  of  i^n«  communis^  and  sepa- 
rates, after  the  alcohol  has  been  distilled  off,  either  in  grains  or  as  a 
yellow  layer  floating  on  the  surface.  It  contains  fats,  wliich  can  only 
be  partially  extracted  by  digestion  with  weak  potash-ley  and  cold 
alcohol,  and  remains  after  this  treatment,  as  a  greasy-yellow  mass 
melting  at  46^,  and  intermediate,  as  it  were,  between,  oil  and  resin. 
It  bleaches  when  exposed  to  light  in  contact  with  water ;  dissolves 
slowly  (even  after  bleachmg)  in  alcohol,  and  sparingly  in  potash- ley, 
and  is  precipitated  by  acids  in  neutral  flocks.  Th^  leaf-yellow  can 
neither  be  produced  from  chlorophyll  nor  converted  into  it  (Berzelius, 
Ann.  Pharm.  21,  257). 

Leaves  turned  yellow  in  autumn  are  reddened  by  immersion  in  am- 
moniacal  ether,  but  recover  their  yellow  colour  in  aqueous  sulphurous 
acid  and  other  reducmg  liquids ;  leav^  reddened  in  autumn  also  turn 
yellow  when  immersed  in  the  same  liquids  (Chatin  &  Filhol). 

If  an  alcoholic  extract  prepared  in  the  cold  from  the  fresh  leaves  of 
Polygonum  tinetorium,  be  exhausted  with  ether,  and  the  ether  evapo- 
rated, leaf -yellow  remains  as  a  pure  yellow,  neutral,  bitter  mass,  which 
makes  resinous  spots  on  paper.  It  is  insoluble  in  water,  nearly  in« 
soluble  in  ammonia  and  potash,  which  are  slig]|tly  coloured  by  it ;  more 
easily  in  alcohol  and  in  ether.  It  is  gradusdly  decolorised  by  chlorine 
and  nitric  add,  turned  green  by  oil  of  vitriol,  and  appears  to  be  a  pro- 
duct of  the  transformation  of  chlorophyll,  resulting  from  the  action  of 
ether,  inasmuch  as  solutions  of  clilorophyll  in  ether  and  oil  of  turpen- 
tme  also  soon  turn  vellow.    (Hervey,  J.  Pharm.  26,  293  and  301). 

The  reddish  yellow  decoction  of  the  green  leaves  of  Ft^  vinifera 
deposits  a  sediment  when  left  at  rest,  and  the  liquid  filtered  from  this 
assumes  a  light  lemon-yellow  colour  when  treated  with  potash.  Neu* 
tral  acetate  of  lead  then  throws  down  a  precipitate  of  a  fine  chrome- 
yellow  colour.  This  colouring  matter  is  likewise  obtained  from  the 
green  leaves  of  the  black-grape  vine  (Legiip,  J.  Chim.  mid.  23,  190). 
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The  following  yellow  colouring  matters  cannot  with  certainty  be 
classed  with  any  known  compounds  of  that  group. 

The  colouring  matter  of  AethaUum  flavum  is  extracted  by  absolute 
alcohol.  It  is  uncrystallisable,  deep  yeUow,  permanent,  and  does  not 
turn  ferric  hydrochlorate  green.  Its  lead-compound  contains  13*85  p.  c. 
carbon,  1*37  hydrogen,  12*94  oxygen,  and  71'84  lead-oxide  (Stein). 

The  colouring  matter  of  Cocculua  mdicua  is  lemon-yellow,  transpa* 
rent,  bitter  from  the  presence  of  picrotoxine,  soluble  in  water  and  in 
alcohol,  insoluble  in  ether ;  not  precipitable  by  neutral  acetate  of  lead 
(Boullay,  Bull.  Pharm.  4,  24). 

The  flower  of  Cytiafus  Laburnum^  after  exhaustion  with  ether,  gives 
up  its  yellow  to  boiling  alcohol.  This  colouring  matter  is  soluble  in 
water,  alcohol  and  ether,  decomposible  by  acids,  and  becomes  darker- 
coloured  when  treated  with  alkaJis  (Gaventou,  J,  Pharm.  3,  301). 

Flaveqtmetm  is  the  name  giyen  by  Baup  {Ann.  Pharm.  77,  295)  to  a 
yellow  colouring  matter  from  Equiaetam  fiuviatUe.  When  the  juice  of 
the  plant  from  which  the  chlorophyll  has  separated,  is  mixed  with 
neutral  acetate  of  lead,  and  the  precipitated  malate  and  aconitate  of 
lead  are  filtered  off,  the  filtrate  yields,  with  basic  acetate  of  lead,  an 
abundant  yellow  precipitate,  which,  when  decomposed  by  sulphuric 
acid,  yields  an  imcrystallisable  acid  and  blackish  gi*ains.  The  latter 
dissolve  sparingly  in  ether  and  in  cold  water,  separate  from  the  hot 
aqueous  solution  in  beautiful  yellow  flakes,  from  the  easily  formed 
alcoholic  solution  in  crystals,  and  impart  a  fine  yellow  colour  to  mor- 
danted cotton. 

From  the  aqueous  extract  of  the  stalks  and  flowers  of  SiUne  nutans, 
basic  acetate  of  lead  throws  down  a  copious  yellow  precipitate,  wliich 
gives  up  its  colouring  matter  to  anmionia.  The  ammoniacal  solution 
when  carefuUy  concentrated  and  set  aside  for  two  or  three  days, 
deposits  a  white  powder,  sparingly  soluble  without  colour  in  water, 
abundantly  and  with  yellow  colour  in  ammonia.  This  colouring 
matter  is  very  widely  diffused  (Malapert,  J.  Chxm.  med.  23,  238). 

The  yellow  of  the  flowers  of  Tropceolum  majus  dissolves  readily  in 
water  and  in  alcohol,  with  brownish  colour,  passing  into  cherry-red. 
Its  aqueous  solution  is  coloured  deep  cherry-red  by  acids,  dirty  brown- 
green  by  carbonate  of  soda,  and  forms  yellow  and  red  precipitates 
with  heavy  metallic  salts  (John,  Chem.  Schr.  4,  112). 

The  colouring  matter  of  straw  is  pale  yellow,  amorphous,  easily 
alterable,  and  does  not  colour  ferric  hydrochlorate  green.  Its  lead- 
compound,  purified  by  repeated  fractional  predptation  with  basic 
acetate  of  lead,  contains,  on  the  average,  31*93  p.  c.  C,  3*15  H., 
2G-77  0.,  and  38*58  PbO.  (Stem), 

The  alcoholic  tinctures  of  Calendula  officinalis  and  Oenothera  biennis 
are  rendered  paler  by  acids,  darker  by  alkaJis.  The  same  is  the  case 
with  the  yellow  tinctures  of  the  white  flowers  of  Convolvulus  S^pium^ 
the  yellow-green  tinctures  of  Nicotiana  paniculata,  and  the  black  parts 
of  the  flower  of  Fiicia  ^oda  (Schiibler  &  Franck).  —  Yellow  colouring 
matters  soluble  in  water  and  in  aqueous  alcohol  are  also  contained  in 
Anthemis  tinctoria,  CaUha  paiastns,  Genista  tinctoria,  Matricaria  Chamo- 
milla,  Serratula  tinctorioy  SoUdago  canadensis^  Boletus  hirsutus,  and  many 

species  of  lichen.  On  a  yellow  resinous  colouring  matter  from  Lichen  plicatus, 
L.  barbatus  and  L.fasHffiatuty  sparingly  soluble  in  water,  easily  in  carbonate  of  soda 
and  moderately  in  alcohol,  see  BerzeUus  (Scher.  Ann,  8,  203) ;  on  the  yellow  of 
Mueor  septicwtf  see  Braconnot  (Am».  CMm,  80,  283). 
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From  the  rinds  of  ripe  hipSy  cold  alcohol  extracts  a  yellow  and  after- 
wards a  pale  scarlet  resin.  The  former  dissolves  with  black-g^reen 
colour  in  oil  of  vitriol ;  it  is  insoluble  in  ammonia,  but  easily  soluble  in 
alcohol  and  in  ether.  The  pulp  of  hips  yields,  by  exhaustion  with 
water,  a  soft  colouring  matter  brown-red^in  the  mass,  sa£Fn>n-yellow  in 
thin  layers,  and  forming  with  oil  of  vitriol  a  solution  which  is  first  blue, 
then  green,  then  reddish,  and  afterwards  yields  black  flocks  on  addi- 
tion of  water.  It  dissolves  in  ammonia  with  light  yellow  oolonr,  in 
potash  with  brown  colour,  also  in  alcohol  and  in  ether.  The  alcoholic 
solution  forms  a  greenish-black  precipitate  with  ferric  hydrochloi»te 
(Biltz,  N.  Tr.  8, 105  and  110). 

The  yellow  of  the  petals  of  LffckrUs  ckdicedonka  is  resinous,  and 
dissolves  with  yellow  colour  in  aloohol  (John). 

From  the  petals  of  Narciasug  Pseudonarcissusj  ether  extracts  a  s^ni- 
fluid  yellow  colouring  matter,  which  dissolves  with  fine  yellow  colour 
in  acids  and  in  alkalis,  but  is  insoluble  in  water  and  in  alcohol.  —  From 
the  petals  previously  exhausted  with  ether,  boiling  akx)hol  slowly 
extracts  a  yellow  colouring  matter,  brown  in  thick  layers,  which 
deliquesces  when  exposed  to  the  air,  is  turned  paler  by  adds,  darker 
by  alkalis,  and  is  precipitated  with  fine  yellow  colour,  by  sugar  of  lead 
and  by  alum  mixed  with  carbonate  of  potash  (Caventou,  J.  I^amu  2, 
540 ;  Ann  Chim.  Phy$.  4,  821). 

From  the  fruit  of  Solamim  mammosumy  an  orange-yellow  colour  is 
obtained  by  exhausting  the  alcohoUc  extract  with  ether.  It  is  gpreasy, 
sparingly  soluble  in  boiling  water,  soluble  in  oil  of  vitriol,  cold  hydro- 
chloric acid  and  nitric  acid,  with  brick-ved  colour,  and  precipitable  by 
water.  It  dissolves  easily  in  alkalis,  forming  deep-yellow  solations, 
from  ^vhich  it  is  precipitated  by  hydrochloric  acid  in  siskin-green 
flocks;  it  is  likewise  easily  soluble  in  alcohol  and  in  ether  (Morin, 
J.  Chim.  med.  1,  88). 

When  the  flowers  of  Verbaacum  TkapsuBy  after  exhaustion  with 
water,  are  digested  in  alcohol,  the  solution  evaporated,  and  the  residue 
freed  from  mattera  soluble  in  ether  and  in  water,  the  colouring  matter 
remains  as  a  black-brown  mass,  yielding  by  trituration  a  siskin-green 
powder ;  it  is  easily  soluble  in  aJkalia  and  precipitaUe  by  acids.  It 
dissolves  in  acetic  acid,  and  is  precipitated  therefrom  by  water.  The 
alcoholic  solution  forms  a  yellow  precipitate  with  neutral  acetate  of 
lead  (Morin,  J.  Chim.  med.  2,  231). 

Andirtn.  —  From  the  wood  of  Andxra  anthelmintica.  The  concen- 
trated decoction  of  the  wood  is  mixed  with  hydrate  of  lime,  whereby 
it  acquires  a  dark-green  colour,  filtered  after  48  hours,  evaporated  to 
a  syrup,  and  freed  from  a  peculiar  resin  by  alcohol.  The  residue, 
Peckolt's  andirin,  is  yellow-brown,  strong^ly  bitter,  easily  soluble,  with 
dark-red  brown  coloiu*,  in  aqueous  alkahs,  and  forms  a  black-brown 
precipitate  with  ferric  hydrochlorate.  It  dissolves  in  oil  of  vitriol  with 
dark  brown-red  colour,  is  not  precipitated  by  water,  dissolves  sparingly 
in  dilute  sulphuric  acid,  also  in  nitric,  hydrochloric,  and  acetic  acids. 
It  dissolves  with  brown  colour  in  water,  is  insoluble  in  alcohol  and  in 
ether,  but  soluble  in  oils,  both  fixed  and  volatile  (Feckolt,  N.  Br.  Arch. 
96,  87). 

ResinouB  Turmeric-Bellow.  Curcumdn.  —  From  the  root  of  (Jurcuma 
longa.  1.  Lepage  {N.  Br.  Arch.  97,  240)  exhausts  the  coarsely-bruised 
roots  twice  with  sulphide  of  carbon;  the  undissolved  portion,  after 
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hemg  dried,  is  ti^eated  with  water  oontakuBg  2  p.c  hydrate  of  eoda, 
and  the  alkaluie  solation  is  precipitated  by  hydrochloric  acid.  The 
washed  precipitate,  purified  by  eolution  in  ether  and  evaporation, 
forms  an  orange-yellow  powder,  insoluble  in  sulphide  of  carbon  and  in 
fasKudL — 2.  The  root,  after  exhaustion  with  water,  ia  maoen^^d  in 
alocdiol,  the  s(dutioa  is  evaporated,  and  the  extracit;  trea^^ed  with  ether, 
which  dissolves  the  eurcumin  and  leaves  brown  extractive  matter.  — 
Bed-brown  in  the  mass,  of  a  bright-yellow  colour  when  finelv  divided 
or  in  solution.  Melts  above  50°.  Tasteless  at  first,  then  sharp  and 
peppery.  Does  not  yield  ammonia  by  dry  distillation.  Very  slightly 
soluble  in  cold,  somewhat  more  in  boiling  watea:,  forming  a  yellow 
solution.  Easily  soluUe  in  alcohol,  ether,  and  oils,  bolii  fixed  and 
volatile  (A.  Vogel  &  Pelletier).  —  Curcpmin  heated  with  ammonia  to 
150°  for  24  to  96  hours,  forms  an  amide  analogous  to  that  of  quercetin 
(p.  495).    Sdiiitzenberger  &  Paraf.  (Muhl.  Soc.  BuU,  1861,  503). 

The  yellow  colour  of  eurcumin  is  turned  somewhat  paler  by  most 
(dilute)  acids,  brown-red  by  alkalis,  and  yellowish-red  by  boracic  acid 
(Miiller,  A.  Tr.  16,  1,  96 :  A.  Vogel,  Schw.  18,  212).  The  red  colour 
is  much  weaker  with  vitrified  than  with  imvitnfied  boracic  acid  having 
a  stronger  mineral  add  still  adhering  to  it ;  turmeric-powder,  reddened 
by  boracic  acid,  likewise  assumes  a  dark-red  colour  on  addition  of  oil 
of  vitriol  or  another  mineral  acid ;  and  if  excess  of  ammonia  or  potash 
be  then  added,  a  violet  colour  is  produced,  which,  however,  soon  gives 
place  to  a  brownish-yellow  (Desfosses,  Ann.  Chim,  Phys.  16,  76). 

The  alcoholic  extract  of  turmeric-root,  left  in  contact  with  borax 
and  hydrochloric  acid,  deposits  a  resin  of  a  fine  red  colour,  free  from 
boracic  acid.  This  resin  is  coloured  darker  by  ammonia,  then  brownish- 
yellow  by  hydiochloric  acid.  It  is  not  altejred  by  dilute  hydrochloric 
acid ;  oil  of  vitriol  colours  it  black-brown,  changing  to  brownish-yellow 
on  addition  of  water.  Nitric  acid  gives  it  a  fine  violet  colour,  and 
phos{^oric  acid  evaporated  with  it  to  a  syrup  heightens  the  red 
colour ;  the  yellow  colour  is  in  both  cases  restored  by  water  (Ludwig 
&  Streck,  N.  Br.  Arch.  106,  169). 

Concentrated  hydrochloric  and  sulphuric  acids  likewise  redden 
tonneric-yellow  (Gmelin).  Phosphoric,  hydrochloric,  nitric,  and  espe- 
cially sulphuric  acids  colour  it  bright  crimson,  but  on  addition  of  water 
the  yellow  is  precipitated  in  its  original  state ;  it  is  destroyed,  how- 
ever, by  drenc^ng  with  4  pts.  oil  of  vitriol,  and,  on  the  other  hand, 
oil  of  vitriol  diluted  with  4  pts.  water  does  not  redden  it  at  all. 
Vegetable  acids,  sulphurous,  phosphorous,  hydrosulphuric,  and  carbonic 
acids,  do  not  redden  the  yellow ;  acetic  add  dissolves  it  with  yellow 
colour.  Alcoholic  tincture  of  turmeric  is  precipitated  yellow  or  reddish 
by  lead-,  tin-,  mercury-,  and  silver-salts,  and  coloured  dark-brown  by 
iron-salts.  With  solution  of  gelatin  it  forms  an  abundant  yellow 
predpitate,  which  ^ves  up  only  part  of  its  colouring  matter  to  boiling 
alcohol  (A.  Vogel  &  Pelletier,  J.  Pharm.  1,  291). 

The  eurcumin  of  A.  Voffel,  jun.  {Eepert.  77,  274),  is  extracted  from 
the  rpot  by  dilute  potash-fey,  and  separated  as  a  yellow  precipitate  by 
adds.  Or  the  root  is  freed  from  gummy  matters  by  repeated  boiling 
with  water,  the  residue  is  bailed  with  alcohol  of  80  p.  c,  the  dark  red- 
brown  tincture  is  evaporated  down,  the  eurcumin,  together  with  oil, 
extracted  from  the  residue  by  ether,  the  ether  evaporated,  the  residue 
redissolved  in  alcohol,  and  the  solution  precipitated  by  neutral  acetate 
of  lead.    The  yellowish-red  predpitate  is  decomposed  by  hydrosul- 
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phuric  acid,  and  the  curcomin  is  extracted  from  the  precifntate  by  eth^, 
and  obtained  as  an  amorphous  resin  by  evaporating  the  solutioa.  It  is 
transparent,  with  deep-red  colour,  in  thin  layers,  dnnamon-browa  in 
the  mass,  of  a  fine  yellow  colour  in  powder;  melts  at  40°,  but  does  not 
sublime ;  consists  of  69*5  p.  c.  carbon,  7*46  hydrogen,  and  23*04  oxygen. 
The  precipitate  thrown  down  from  the  alcoholic  solution  by  alcoholic 
sug^r  of  lead,  contains  43*67  to  56*32  p.  c.  lead-oxide. 

Resinous  Annatto-red.  Colouring-matter  of  Armatto.  —  The  pellicle 
of  the  seeds  of  BioMx  Orellana  —  called  AnnoUe,  AnattOy  AntuUto,  Orlean^ 
and  Boucou  —  is  obtained  on  the  large  scale  Irjr  mechanical  treatment 
of  the  seeds  with  water,  from  which  it  is  deposited;  it  contains  a 
yellow  colouring  matter  soluble  in  water,  called  OrelUti^  and  a  red 
colouring  matter  called  Bixin. 

John  {Cliem,  SchriJUn,  2,  73)  obtains  the  resinous  colouring-matter 
by  exhausting  annatto  with  alcohol,  evaporating  the  solution,  treating 
the  residue  with  ether,  and  evaporating^  as  a  deep  brown-red  mass, 
soft,  glutinous,  and  fusible.  It  dissolves  in  oil  of  vitriol  with  an 
indigo-colour,  changing  to  greenish,  and  then  to  brownish-black. 
Annatto  prepared  by  triturating  the  seeds  is  likewise  coloured  indigo- 
blue  by  oil  of  vitriol  (Boussingault,  Ann.  Chim.  Phys,  28,  440).  The 
colouring  matter  obtained  as  above  still  retains  a  turpentine-like  body 
and  a  fatty  acid.  To  remove  the  former  it  is  dissolved  in  alcohol, 
boiled,  after  addition  of  soda-ley,  till  the  alcohol  is  evaporated,  shaken 
up  with  water  and  ether,  and  the  ethereal  layer  is  drawn  off.  By 
saturating  the  aqueous  alkaline  solution  with  carbonic  acid,  and 
filteiing  off  the  precipitate  which  forms  after  standing  for  some  time, 
the  fatty  acid  is  also  partially  removed,  and  the  rest  of  it  may  be  got 
rid  of  by  mixing  the  filtrate  with  a  small  quantity  of  acetic  acid,  and 
agitating  with  ether.  After  the  ethereal  layer  has  been  removed,  the 
addition  of  a  larger  quantity  of  acetic  acid  precipitates  the  colouring 
matter,  which,  after  arying,  solution  in  ether,  and  evaporation  of  the 
ethereal  solution,  is  obtained  as  an  amorphous  mass,  yielding  a  blood- 
red  powder,  and  not  melting  at  100°.  It  dissolves  easily  in  aqueous 
alkalis  and  in  soap- water,  and  is  not  precipitated  from  the  alcoholic 
solution  by  acetate  of  baryta,  but  alcoholic  sugar-of-lead  precipitates 
it  with  red  colour.  It  is  slightly  soluble  in  cold  alcohol  and  ether, 
dissolves  abundantly  in  hot  alcohol  and  in  benzol,  with  red  colour, 
changing  to  3^eUow  on  dilution  (Bolley  &  Picard,  DingL  162,  139; 
Chem.  CerUr.  1861,  887 ;  Kopp'a  Jahresb.  1861,  709). 

When  annatto  is  washed  with  water  by  decantation,  to  remove 
yellow  colouring  matter  and  impurities,  the  residue  dried  and  boiled 
with  alcohol,  the  tincture  evaporated,  and  the  residue  treated  with 
ether,  the  ether  takes  up  the  bixin  and  leaves  it  behind  on  evapora- 
tion. Its  solution  in  a  small  quantity  of  alcohol,  when  exposed  to  a  Yery 
low  temperature,  still  deposits  foreign  substances,  after  the  removal 
of  which,  acetic  acid  throws  down  purer  bixin.  This,  when  dry,  is 
red,  amorphous,  soluble  in  alcohol,  ether,  and  potash-ley,  and  is 
coloured  blue  by  oil  of  vitriol.  Its  composition  agrees  with  the  for- 
mula C*'H"0*  (Kemdt,  Diss^atio  defructihus  asparagi  et  bixce  ardlana. 
Leipzig,  1849;  Handwbrterhuch^  57,  541). 

The  seed-coating  of  Euonymus  europceus  contains  a  colouring  matter 
related  to  annatto  ( Wahlenberg). — The  colouring  matter  of  asparagus- 
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berries  dissolves  with  orange-red  colour,  in  volatile  and  fixed  oils,  and 
acquires  an  indigo-blue  colour  by  contact  with  oil  of  vitrioL  The  same 
colouring  matter  occurs  in  carrots^  in  woody  nightshade^  and  in  the  gourd  ; 
it  is  identical  with  that  of  annatto.  Braconnot  {N.  Ann.  Chim.  Phys. 
20, 362).  Kemdt  finds  in  asparagus-berries  a  yellow  colouring  matter, 
Chrysoidin^  and  a  red,  Eotdin  G**H''0*,  both  similar  to,  but  not  identical 
with,  that  of  annatto. 

TaiguHc  acid.  The  yellow  colouring  matter  of  the  Taigpi  wood 
of  Paraguay.  —  It  is  extracted  from  the  wood  by  cold  alcohol,  and 
purified  by  repeated  treatment  with  alcohol  and  ether^ 

Fine  yellow  crystals,  which  slowly  turn  brown  when  exposed  to 
light.  Tasteless.  Melts  at  135%  without  loss  of  weight,  to  a  thin 
liquid,  and  solidifies  in  crystalline  needles  on  cooling.  Y  olatilises  at 
180''  without  residue,  in  yellow  vapours  which  condense  to  needles. — 
Free  from  nitrogen. 

In  dry  cklorme-gas,  it  deliquesces,  with  rise  of  temperature  and 
evolution  of  hydrochloric  acid  gas,  to  a  scarlet  oil,  which  afterwards 
solidifies  to  a  translucent  wax,  free  from  chlorine.  —  It  absorbs  iodine 
vapour^  and  turns  red.  With  iodine-  and  chlorine- water  it  turns  brown, 
with  bromine-water,  red.  It  dissolves  in  oil  of  vitriolj  with  orange- 
red  colour,  and  water  throws  down  from  the  recently  prepared  solu- 
tion, but  not  from  that  which  has  been  kept  for  some  time,  needles 
which  dissolve  in  water  more  readily  than  taigutic  acid.  The  same 
needles  separate  on  cooling  from  solutions  of  taigutic  acid  in  dUute 
hydrochloric  acid  or  sulphuric  acid  prepared  at  the  boiling  heat. — 
Melts  to  a  red  liquid  in  hydrochlotic  acid  gas,,  but  less  quickly  than  in 
chlorine.  —  By  cold  strong  nitric  acid,  it  is  slowly  converted  into  an 
orange-red  product ;  hot  nitric  acid  acts  on  it  violently,  and  dissolves 
it  with  the  same  colour.  —  When  distilled  with  hydrate  of  potash,  it 
yields  an  aromatic  oiL 

Dissolves  in  1000  pts.  boiling  water;  heated  with  water  to  149^ 
in  a  sealed  tube,  it  dissolves  in  large  quantity  and  crystallises  out  on 
cooling. 

Dissolves  in  aqueous  cdkaUsj  with  red  colour,  perceptible  even  in 
verv  dilute  solutions.  The  solution  does  not  absorb  oxygen.  —  The 
acia  decomposes  alkaline  carbonates.  It  forms  insoluble  salts  with 
baryta,  strontia,  and  oxide  of  lead,  and  is  separated  from  its  salts  by 
mineral  acids. 

Ammonia-salt.  —  The  solution  of  the  acid  in  aqueous  ammonia  yields, 
by  evaporation  over  Ume  and  sal-ammoniac,  prisms  of  a  fine  blood-red 
colour.     The  salt  gives  off  ammonia  when  exposed  to  the  air. 

Potash-salt.  —  Long  orange-red  prisms,  not  deliquescent,  but  easily 
soluble  in  water ;  soluble  also  in  alcohol,  and  to  a  smaller  amount  in 
ether. 

Lead-salt. —^-Ohtamed  by  double  decomposition.  Scarlet  precipi- 
tate, becoming  orange-red  and  crystalUne  in  contact  with  water. 
Nearly  insoluble  in  water,  easily  soluble  in  alcohol,  and  separates  in 
needles  on  evaporation. 

Silver-salt.  —  Obtained  from  the  ammonia-salt  and  nitrate  of  silver, 
as  a  cinnabar-coloured  precipitate  which  decomposes  on  exposure  to 
light.     Soluble  in  ammonia  and  in  alcohol,  nearly  insoluble  in  ether. 

The  acid  dissolves  in  sulphide  of  carbon,  in  wood-spirit,  in  86*2  pts. 
alcohol  of  84^;  in  19 '2  pts.  ether;  15*8  acetone;  41*8  benzol,  also  in 
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ntphAa,  k»8  eBsSLy  in   gfyoertn^  oil  of  Mifpeafme,  aod  rnksmr-^oaUt 
(Arnaudon,  Omm^U  rmd.  4Si  1154). 


6.  Slue  and  Bed  CMowrmg  Mailers. 

1.  BlueofFlovers. 

AntJtocyan  (Marqiurt)  i  ^luain  HMwj  k  QoQi).    Aooording  to  FiBio^  it  is 
identioaL  with  anoUn  (xn,  47!^. 

This  Bubstance  oonstituteB  the  oolouring  matter  of  bine  floweiB  ; 
in  combination  wit^  acids,  that  of  red  flowers ;  and  with  weak  acids, 
snch  as  carbonic  add,  that  of  violet  flowers  (MarqnartY  Orange- 
yellow  flowers  contain  reddened  anthocyan  and  anthoxantnin ;  brown 
flowers  contain  anthocyan  and  chlorophyll  (MarquartV  Scarlet 
flowers  contain  cyanin  with  xanthin,  and  xanthein  (p.  513)  (Fremj  & 
Cloez).  Black  is  mostly  produced  by  anthocyan  (or  by  chlorophyll) ; 
the  black  of  Vicia  Faba  differs  from  other  colouring  matters  by  its 
insolubility  in  water,  alcohol,  and  ether.  The  green  which  Hie  blue 
flowers  of  Oentiana  acaulis  exhibit  on  their  edffes,  is  produced  by  yellow 
cells  lyin^  beneath  the  superficial  blue  cells  (Marquart). — Many  white 
flowers  iSso  contain  anthocyan,  in  consequence  of  which  they  are 
turned  green  by  alkahs,  and,  like  those  of  the  white  fox-glove,  are 
reddened  by  acids  (Schiibler  &  Franck). 

Anthocyan  is  extracted  by  cold  alcohol  of  85  p.  c.  from  fresh 
flowers  freed  from  calyx,  stamens  and  ovaries ;  in  a  few  cases  only,  as 
with  Scilla  sihinca^  is  it  necessaty  to  use  weaker  alcohol  of  40  p.  c- — 
The  tincture  of  blue  flowers  is  mostly  colourless  or  reddish,  seldom 
blue,  as  with  Dracoctphalum  altaXcumj  or  green,  as  with  GerUicma 
acauUs ;  that  of  violet  flowers  is  colourless  or  reddish ;  that  of  red 
flowers,  colourless,  yellowish,  reddish,  or  even  quite  red.  The  colour- 
less tinctm*es  are  turned  red  by  acids,  blue  or  green  by  alkalis. 

When  the  alcoholic  tinctures  are  evaporated  at  a  very  gentle  heat, 
there  remains  a  mixture  of  anthocyan  and  resinous  matter,  from 
which  water  takes  up  the  anthocyan,  leaving  it,  on  evaporation,  as  a 
blue,  or  if  it  contains  add,  violet  or  red  mass,  very  hygroscopic,  per- 
manent when  dry,  but  decomposing  very  quickly  in  solution,  it  iis 
decolorised  by  chlorine-water,  coloured  red  by  acids,  green  by  alkalis ; 
ferric  salts  deepen  the  colour  of  the  solution,  and  precipitate  it ;  solu- 
tion of  gelatin  and  tincture  of  gaUs  produce  no  precipitate.  It  dis- 
solves in  water  and  in  alcohol  of  50  to  60  p.  c,  but  is  insoluble  in 
absolute  alcohol,  ether,  and  oils  both  fixed  and  volatile.  The  aqueous 
solution  is  for  the  most  pi^rt  blue,  but  often  loses  its  colour  in  a  few 
seconds,  even  in  open  vessels  and  in  the  dark,  as  in  the  case  of  Vinca 
minor,  LoUum  perenne,  and  Draeocephalum  aUatcum,  The  decolorised 
solution  becomes  violet-coloured  on  exposmre  to  the  air ;  it  then  reddens 
litmus,  and  leaves  the  anthocyan  on  evaporation,  as  a  substance  of  a 
dark  indigo-blue  colour.  —  The  green  colour  produced  by  alkalis  passes 
after  12 — 24  hours  into  yellow  and  brown,  the  colouring  matter  being 
at  the  same  time  decomposed.  —  Neutral  acetate  of  lead  colours  the 
solution  of  anthocyan  green ;  basic  acetate  of  lead  colours  it  yellow- 
green  ;  boradc  add  does  not  act  upon  it  in  most  cases,  but  colours  the 


BLUB  OF  FLOWBftS.  628 

solutions  of  a]it)io<q^aii  from  Vrnca  mmory  DraeoeqAaiumy  aod  Primula 
Auricidoy  violet,  like  carbonic  add;  in  other  cases  it  changes  the  colour  to 
greenish  blue,  like  the  alkalis*  —  Alum  mostly  deepens  the  blue  colour, 
but  sometimes  Tas  with  Fmeo,  Umun)  acts  like  a  weak  acid,  sometimes 
(as  with  Oentiana  acauUs)  changes  the  blue  colour  to  green.  Proto* 
chloride  of  tin  changes  iiie  colour  to  violet,  like  weak  adds.  Dry 
anthocyan  is  turned  yellow  or  brown  by  oil  of  Yitriol,  the  colour 
changing  to  a  fine  puiple-red  on  diluticHi  with  water. — Anthocyan 
reddenea  by  adds  is  com^etcly  decolorised  by  zinc,  but  quickly  turns 
red  again  on  exposure  to  the  air  (Marquart). 

The  violet  colouring  matter  ofjiowers  behaves  like  anthoQyan,  but  is 
more  soluble  in  strong  ah^ohol,  so  that  alcohol  of  86  p.  c  decolorises 
all  violet  flowers.  In  Trie  pumHa  it  passes,  on  repeated  evaporation 
and  solution,  into  blue,  pei'haps  from  loss  of  a  volatile  add.  The  violet 
flowers  of  Nonea  rosea  immersed  in  alcohol,  gradually  become  dark 
blue,  and  form  a  greenish  yellow  add  tincture,  which  is  resolved  by 
evaporation  into  anthocyan  and  a  sulphur-yellow  resin.  Violet  flowers 
which  have  turned  blue  do  jQot  give  up  their  colouring  matter  to  alcohol 
till  carbonic  acid  is  passed  tlirough  the  liquid.  The  aqueous  solution 
of  the  violet  colouring  matter  has  a  deeper  colour  than^hat  of  the 
blue,  and  is  coloured  blue  by  cautious  addition  of  alkalis ;  a  very  small 
quantity  of  a  lead-salt  turns  it  blue ;  a  larger  quantity  forms  a  green 
predpitate.  Boracic  add  act  s  on  the  violet  for  the  most  part  like  an 
alkali,  so  likewise  does  alum ;  protochlmde  of  tin  acts  like  a  weak  add 
(Marquart). 

The  colouring  matter  of  ail  red  pmere  (see  bdbw)  consists  of 
anthocyan  reddened  by  adds,  b  ut  more  soluble  in  alcohol.  Its  aqueous 
solution  is  seldom  decolorised,  and  then  but  partially.  By  repeated 
evaporation  and  solution,  it  leaves  a  red-violet  or  blue  residue, 
sparingly  soluble  in  water  (Marq  Tiartf s  Dq)09ited  colouring  matter\  which 
recovers  its  former  properties  i^Vhen  treated  with  a  small  quantity  of 
acid.  The  aqueous  solution  of  r  ^  anUiocyan  always  reddens  litmus ; 
the  alcoholic  tincture  of  red  or  »blue  flowers,  whicn  is  usually  colour- 
less or  yellowish,  does  not  redden  litmus,  excepting  when  the  resin  has 
been  separated  by  evaporating  off'  the  alcohol.  If  the  alcoholic  solution 
of  this  resin  is  again  added,  the  co  lour  and  add  reaction  disa{^)e«r.  —  If 
the  tincture  of  red  flowers  has  a  red  cdour,  like  that  of  CokAub 
speciossimusy  Papaver  bractecttum^  Aa  ?.,  it  may  be  deccdorised  by  addition 
of  resin  of  flowers  (p.  515). 

Bed  flowers  yield,  with  water,  solutions  exhibiting  various  shades 
of  red,  which  may  also  be  obtained  by  mixing  anthocyan  with  acids* 
Adds  heighten  the  colours  of  the  aqueous  solutions ;  a  very  small 
quantity  of  alkali  changes  the  red  t  X)  blue,  a  larger  quantify  to  green, 
easily  passing  into  otive-green  and  1  otowHs  Leiui-Balts  adoed  in^small 
quantity  produce  a  Mue,  in  larger  quantity  a  green  predpitate. 
&>radc  acid  acts  always  hke  the  alk  »lis ;  alum  scnnetimes  uke  a  weak 
add  (Marquart). 

The  black  colour  at  the  base  of  t  be  petals  o(  TuUpa  Oculue  eoUe  is 
produced  by  dark  indigo-coloured  an  thocyan,  and  in  like  manner  the 
dark  spots  in  Crozania  rigens  and  Arum  Dracunculue.  The  black  colour 
of  the  spots  of  Pelargonium  tricolor,  (h  vhis  maculata  and  0.  maacula  is 
produced  by  superposed  layers  of  vic^let  cells.  In  some  cases  the 
black  colouring  is  produced  by  chloroph  yll  (MarquartV 

According  to  £lsner  also  (S^w.  64»  165)  the  rea  of  purple,  rose. 
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and  vermilion-red  flowers  is  produced  by  one  and  the  same  colouring 
matter,  which,  however,  forms  precipitates  of  different  colours  with 
certain  metallic  salts.  If  the  fresh  petals  be  freed  from  their  waxy 
coating  by  ether,  and  the  residue  exhausted  with  alcohol  of  sp.  gr. 
0*835,  the  flowers  become  decolorised.  The  tincture  obtained  from 
dark  flowers  is  lighter  than  the  flowers  themselves.  That  from  pale 
flowers  is  greenish,  and  leaves  the  colouring  matter  on  evaporation  as 
a  dark,  shining  film,  which  may  be  further  purified  by  precipitating  its 
aqueous  solution  with  basic  acetate  of  lead,  and  decomposing  the 
green  precipitate  under  alcohol  with  hydrosulphuric  acid.  —  This  red 
dissolves  easily  in  water,  and  in  aqueous  alcohol,  not  in  ether  or  in 
oils.  It  is  coloured  deep  red  by  hydrochloric  acid,  light  green  after* 
wards,  yellow  by  alkaUs,  and  green  by  alkaliue  carbonates.  According 
to  Eisner,  it  is  produced  from  chlorophyll  (Eisner,  Schw.  64,  165). 

The  red  colouring  matter  of  roses,  dahlias,  or  padonies,  which  may 
be  obtained  in  the  same  way  as  cyanin,  consists  of  cyanin  reddened 
by  acids  (Fremy  and  Cloez). 

Rose-red  and  blue  flowers  contain  two  colouring  matters,  one  of 
which  is  colourless  in  acid,  yellow  in  ulkaline  liquids  (therefore 
xanthein),  while  the  second  is  turned  red  by  acids,  ana  blue  by  alkalis, 
and  the  mixture  of  the  two  is  turned  green  by  alkalis  (Filhol). 

According  to  Stein  {J,  pr,  Ghent,  89,  401),  most  red  flowers  contain 
paracarthamin  (a  red  substance  produced  by  the  action  of  sodium- 
amalgam  and  hydrochloric  acid  on  meiin,  meletin,  and  morin,  and 
having  the  composition  C*"ffK)"?);  in  'some,  however,  the  colouring 
matter  appears  to  be  somewhat  d^eremt,  inasmuch  as  it  is  coloured 
blue  by  acetate  of  alumina,  whereas  pa  racarthamin  is  coloured  green. 
Stein  is  also  of  opinion  that  paracartharain  may  exist  in  blue  flowers 
combined  with  bases  more  or  less  powc^rful,  as  it  may  be  made  to  pass 
by  the  action  of  alkalis  through  all  shades  of  colour  from  red  to  blue. 

Perfectly  dr^  blue  flowers  (violetfi,  irises,  campanulas,  and  many 
others)  do  not  lose  their  colour  when  kept  for  a  year  in  dry  air  or 
oxygen  gas,  either  in  the  dark  or  hi  sunlight ;  but  in  contact  with 
moist  an*  or  oxygen  gas,  they  are  c(uickly  decolorised  if  exposed  to 
light,  more  slowly  in  tne  dark ;  everi  in  moist  hydrogen  or  carbonic 
acid,  decoloration  takes  place  in  two  or  three  weeks.  In  calcareous 
spring-water  the  flowers  turn  green,  as  when  treated  with  alkaline 
bicarbonates ;  to  pure  water  they  gi.ve  up  their  colouring  matter,  with 
violet,  or  if  the  flowers  contain  an  acid,  with  red  colour.  If  the  liquid 
contains  only  a  small  quantity  of  colouring  matter,  it  loses  its  colour 
completelv  when  heated ;  if  it  conttuns  more,  it  turns  red.  —  Perfectly 
dry  blue  flowers  do  not  alter  at  lOO*,  or  at  temperatures  a  little  above ; 
but  when  moist  they  lose  their  colour  at  40°  or  60°.  —  A  very  small 
quantity  of  alkali  (bicarbonate  of  soda  or  morphine  answers  best) 
colours  the  infusion  darker  blue,  a  larger  quantity  greenish  blue,  then 
green,  and  finally  yellow.  —  Acid^i  colour  the  blue  red,  and  the  solu- 
tion, if  not  heated,  remains  for  a  long  time  unaltered ;  but  if  heated, 
assumes  a  brown-yellow  colour,  and  is  reddened,  and  afterwards 
decolorised  by  sulphurous  acid.  '*?'olatile  oils  shaken  up  with  the  blue 
infusion  turn  it  red  and  then  decolorise  it.  —  Strong  alcohol  does  not 
extract  any  blue,  but  only  a  rose-red  from  reddish-blue  flowers 
(HUnefeld,  J.  pr.  Chem.  2, 217). 

Blue  and  red  flowers  or  fruits  ai-e  bleached  by  sulphurous  acid, 
either  in  the  dark  or  when  ex4)0sed  to  light,  e.ven  without  access  of 
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oxygen.  All  bodies  which  convert  sulphurous  into  sulphuric  acid, 
such  as  ozone,  ozoniferous  liquids,  chlorine,  bromine,  iodine  and  peroxide 
of  hydrogen,  restore  the  colour,  at  least  for  a  while ;  even  hydrosul- 
phuric  acid  produces  this  effect^  by  decomposing  the  sulphurous  acid ; 
also  hot  aqueous  vapour  and  dilute  mineral  acids,  by  driving  it  out. 
—  Yellowish  red  flowers  turn  yellow  in  sulphurous  acid,  but  recover 
their  original  colour  when  the  sulphurous  acid  is  decomposed  or  re- 
moved. As  their  red  colour  is  bleached  by  sulphurous  acid,  while  the 
yellow  is  not,  that  acid  may  serve  to  detect  the  yellow  colouring 
matter  when  present,  even  in  the  red  parts  of  plants  (Schonbein,  J.pr, 
Ckem.  53,  321,  and  54,  76). 

Violets,  irises,  and  psaonies  colour  alcohol  but  slightly,  losing  their 
own  colour,  however,  at  the  same  time.  The  extract  prepared  with 
boiling  water,  has  also  but  little  colour,  but  both  this  and  the  alcoholic 
extract  are  coloured  bright  red  by  acids.  It  is  decolorised  by  the  infu- 
sion of  white  flowers  more  easily  than  by  water  (Filhol). 

Many  flowers  are  turned  green  by  alkalis,  others  blue.  The  infu- 
sion of  Pelargonium  zonale  (also  of  P.  inquinam  and  of  red  paeonies) 
remains  blue  for  several  days ;  that  of  violets  becomes  green,  then 
quickly  yellow.  The  slightly  coloured  tincture  of  red  paeonies  is 
turned  green  by  ammonia,  but  blue  if  previously  mixed  with  an  acid 
(Filhol,  Compt.  rend.  39,  194;  50,  1182). 

The  infusion  of  the  blue  flowers  of  the  larkspur  is  not  decolorissd 
by  aqueous  hydrosulphuric  acid  in  a  fortnight  (A.  Vogel,  J.  pr,  Chem. 
16,  314). 

The  blue  juice  of  violets  turns  reddish  in  closed  vessels  kept  in  the 
dark,  but  recovers  its  blue  colour  on  exposure  to  the  air  (Gehlen, 
Schiv.  J.  10,  1 19).  It  is  reddened  by  most  strong  acids,  but  sulphurous 
acid  colours  the  red  juice  blue  again  (Flanche,  Ann,  Chim,  60,  253). 
With  the  blue  juice  it  forms  a  colourless  compound,  which  is  turned 
red  by  the  stronger  mineral  acids,  and  green  by  alkalis  (Grotthuss, 
N.  Gehl,  7,  699).  Boracic  acid,  and  certain  metallic  salts,  turn  the 
blue  of  violets  to  green  (Murray,  Schw.  33,  487).  Alkalis  change  the 
blue  to  green,  then  quickly  to  yellow  and  brown,  with  precipitation 
and  decomposition,  oxygen  being  at  the  same  time  absorbed  (Chevreul). 
Peroxide  of  hydrogen  containing  baiyta,  turns  violet- juice  green, 
and  decolorises  it  completely  in  24  hours  (Chevreul,  Compt.  rend. 
55,  737).  The  blue  dissolves  easily  in  alcohol  with  pale  red  colour 
(Gehlen). 

The  flowers  of  Mirabilis  Jalappa  colour  water  slightly  red ;  alcohol^ 
which  decolorises  them,  strongly  red.  Ether  extracts  from  the  fresh 
flowers,  only  a  yellow  colouring  matter,  while  the  red  is  deposited  in 
combination  with  the  water  of  the  flowers.  This  red  precipitate  is 
purified  by  washing  with  ether,  solution  in  alcohol,  and  precipitation 
with  ether ;  it  dissolves  readilv  in  water,  is  quickly  decomposed  by 
chlorine,  coloured  brighter  red  by  acids,  but  quickly  brought  back  to 
yellow  by  mineral  acids  or  by  alkalis  (Roux,  J,  Pharm.  11,  510 ;  N.  Tr* 
12,  2,  100). 

Red  verbenas  and  Anemone  hortensts  colour  alcohol  violet-red,  and 
ammonia  imparts  to  the  tincture  a  wine  colour,  inclining  to  green. 
Dry  hydrate  of  alumina  immersed  in  the  tincture,  acquires  a  yellowish 
colour,  and  the  supernatant  liquid  acquires  a  fine  red  colour  when 
mixed  with  acids,  pure  blue  with  bases  filhol). 

The  colouring  matters  of  the  following  flowers  agree  with  antho 
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cyan,  in  bo  far  as  they  are  turned  red  by  acids,  green  or  yellow-green 
(sometimes  bine  at  first)  by  alkalis,  and  yield  yellow-green  precipitates 
with  neutral  acetate  of  lead.  This  is  the  case  with  the  red  colonr  of 
Althcea  roseOj  Amaryllis  spechsoy  artichokes,  (see  also  under  CAloropkyli) 
asters,  the  Bellis  perennia  (Schiibler  &  Pranck) ;  Borago  officinalis  (Lam- 
padiiis,  Schiibler  &  Franck) ;  Campanula  TracheUum^  Cheiranthua  in<;anug, 
Cichorium  Intyhus,  DaJhUa  pinnata  which  is  turned  green  by  the  smallest 
quantity  of  alkali  (Payen) ;  DepUdnium  AjaciSy  Digitals  purpurea^  Crtn- 
liana  Pneumananthey  psBonies,  pomegrdnate-flowers  (Schiibler  &  Franck), 
blue  hortensias  [that  from  red  hortensias  is  turned  blue  by  dilute  alkalis 
(Schiibler  &  Lachenmeyer,  J.  pr,  Ckem,  1,  46)],  HemerocalUs  caer-ultOy 
blue  hyacinths,  lavender,  lAnum  perenncy  Lythrum  Salicaria  (Schiibler  & 
Franck),  Malva  st/lvestrisy  which  is  very  sensitive  to  alkalis  (Chevallier, 
J.  Chim.  m^d.  10,  407;  Paven'&  Chevallier,  J.  Fharm.  8,  483);  pinks, 
roses,  Veratrum  nigrum  and  violets  (Schiibler  &  Franck). 

In  the  following  cases,  the  colouring  matter  appears  to  differ  from 
anthocyan : 

The  flowers  of  the  Aloe  contain  a  red  which  dissolves  slightlj  in 
water  and  ether,  easily  in  alcohol,  is  not  altered  by  acids  or  bases,  but 
forms  fine  red  lakes  (Filhol). 

The  deep  orange-red  flowers  of  Cacalia  coccinea  contain  a  resinons 
colouring  matter,  soluble  in  ether,  insoluble  in  water  and  in  alcohol ; 
also  a  second  extractive  colouring  matter  soluble  in  water  and  alcohol, 
which  in  thin  layers  has  a  golden-yeUow,  in  thicker  layers  a  brownish- 
yellow  colour,  is  coloured  lighter  by  acids,  darker  by  alkalis,  and 
yields  fine  yellow  precipitates  with  neutral  and  basic  acetate  of  lead 
(Eisner,  Schw.  65,  169). 

The  red  sepals  of  Odlycantkus  floriduB  are  green  inside ;  the  upper 
very  thin  layer  is  dark  red.  On  drenching  them  with  ether,  a  dark 
crimson  layer  of  liquid  settles  down  below  the  colourless  ether,  and 
when  abandoned  to  spontaneous  evaporation,  leaves  a  green  residue, 
changing  to  a  splendid  red  when  treated  with  acids.  Alcohol  likewise 
extracts  the  calycanthus  red,  leaving  the  sepals  of  a  green  colour;  the 
tincture  soon  assumes  a  wine-yellow  colour,  is  turned  red  again  by 
acids,  becomes  greenish-violet  for  a  while  when  neutralised,  and 
colourless  after  a  few  hours  (J.  Muller,  N.  Br.  Arch,  40,  146). 

The  flowers  of  Cactus  speciosus  contain  about  80  p.  c.  colouring 
matter,  which  they  do  not  yield  either  to  ether  or  to  absolute  aloohoL 
Spirit  of  60  or  70  p.  c.  extracts  from  them  a  carmine  colour,  and  the 
fesidtte,  treated  with  ether-alcohol,  still  yields  from  5  to  10  p.  c.  of  a 
scarlet  dye,  both  soluble  in  water  (Voget,  Ann.  Fharm.  5,  205). 

The  red  colouring  matter  of  Cactus  speciosissimusy  C.  Phyllanthus  and 
other  species,  may  be  extracted  by  water  contaming  acetic  or  hydro- 
chloric acid.  The  beautiftdhr  bluish-red  extract  is  not  bleached  by 
sulphurous  acid,  and  so  far  behaves  differently  from  the  blue  or  red  of 
other  flowers.  It  is  bleached  and  completely  destroyed  (like  indigo- 
bhie)  when  exposed  to  Hght  in  a  mixture  of  sulphurous  acid  and 
oxygen  (Schonbein,  J.  pr.  Chem.  53,  321).  Buchner  {Eepert.  56,  156) 
foimd  the  colouring  matter  of  the  flowers  of  Cactus  JtagelSformis  and 
C.  Phyllantkus  easihr  soluble  in  water  and  in  alcohol,  and  regarded  it 
as  a  mixture  of  anthocyan  and  anthoxanthin. 

The  ripe,  pale,  purple-red  fruits  of  Cactus  Opuntia  yield  a  large 
quantity  of  a  fine  red  juice,  which  does  not  yield  any  colouring  matter 
to  ether  or  absdute  alcohol  when  shaken  up  tfaereirith.    On  boiling 
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the  juice  with  aloohol  of  80  p.  c.  the  alcohol  immediatelj  acquires  a 
dark  red  colour,  but  does  not  take  up  all  the  colouring  matter ;  and 
the  tincture,  if  decanted  and  distilled,  turns  yellowish  after  boiling  for 
some  time,  the  red  colour  not  being  restored  by  acids.  The  aqueous 
solution  of  the  red  turns  brown  when  eyaporated.  The  concentrated 
aqueous  solution  of  the  red  juice  is  coloured  violet  by  protochloride  of 
tin,  but  does  not  form  any  precipitate ;  neither  is  it  precipitated  by 
solution  of  alum.  The  colour  of  the  fruits  is  therefore  veiy  mntable 
and  different  from  carmine  (Wittstein,  Bepert,  72, 1). 

Bed  resinous  colouring  mestter  of  Hypericum,  Hypericum-red.  —  When 
the  flowers,  freed  from  their  calices  and  dried,  are  exhausted  with  ab* 
solute  alcohol  and  the  tincture  is  evaporated,  a  soft  residue  is  left  con- 
taining the  red,  together  with  vMatile  oil.  —  If  the  flowers  are 
exbaosted  with  water,  then  with  dilute  alcohol,  well  dried  after 
exhaustion,  and  the  colouring  matter  extracted  from  them  by  ether,  it 
remains  on  evaporation  as  a  blood-red  re»[n,  having  an  odour  of 
camomile.  It  melts  below  100^  and  does  not  yield  ammonia  by  dry 
distillatioiL.  It  is  insoluble  in  water  and  in  dilute  acids.  Bv  aqueous 
amiiBoma),  potash  and  soda,  it  is  coloured  green  and  dissolved;  the 
saturated  soKition  le  red  by  reflected  Mght,  but  exhibits  after  dilution 
a  green  colour  by  transmitted  light.  The  ammoniacal  solution  leaves 
on  evaporation  a  neutral  blood-red  resin  having  the  odour  of  hyperi- 
cum,  soluble  with  yellow  colour  in  water,  and  giving  off  ammonia 
when  treated  with  potash.  —  The  red  combines  also  with  the  alkaline 
earths,  earths  proper,  and  heavy  metallic  oxides  ;'its  alcoholic  solution 
precipitates  the  alcoholic  solution  of  chloride  of  calcium,  also  neutral 
acetate  of  lead  and  ferric  hydrochlorate.  —  It  dissolves  in  alcohol, 
more  readily  in  ether,  with  wine-red  to  blood-red  colour,  also  in 
volatile  oils  and  in  warm  fixed  oils  (Buchner,  Bepert.  34,  283).  Accord- 
ing to  Marquart,  the  colourmg  matter  of  the  fresh  flowers  is  a  mixture 
of  anthocyan  and  anthoxanthin,  separable  by  exhausting  with  alcohcd 
and  treating  the  residue  with  water. 

The  colouring  matter  of  the  flowers  of  Lobelia  fulgena  and  L.  splen- 
dens  is  carmine-red,  and  for  the  most  part  soluble  in  water,  but 
contains  also  a  small  quantity  of  red  resinous  colomnng  matter  (John, 
Chem.  Schriften,  4,  115). 

The  blue  colourmg  matter  of  blackish  tulip-pollen  is  soluble  in 
water  and  in  alcohol ;  its  solution  is  reddened  by  acids  and  by  nitrate 
of  silver,  forms  emerald-green  precipitates  with  lime-water  and 
neutral  acetate  of  lead,  and  a  violet  Mue  precipitate  with  nitrate  of 
silver  (John,  Schw.  12,  244). 

Bheadic  and  Papaveric  acids  form,  according  to  Leo  Meier,  the  red 
colouring  matter  of  the  flower  of  the  common  red  poppy,  Papaver 
Bheas.  —  According  to  Smithson  (Schw,  32,  421),  the  red  petals  of 
this  plant  are  turned  green  by  potash,  but  are  not  aftered  by  ammonia 
or  carbonate  of  soda ;  those  of  Papaver  dulnum^  are  turned  blue  by 
alkatis  (Wallenberg). —- Filhol  also  finds  {CompU  rend.  3d,  194)  that 
the  cdiouring  matter  of  the  red  poppy  is  different  from  anthocyan. 

a.  Bheadic  add  (nhoMidinsd»re).  ^*  The  aqueous  extract  of  the  flowers 
prepared  at  the  boiling  heat  is  mixed  with  solution  of  neutral  acetate 
of  lead,  or  boiled  with  carbonate  of  lead,  whereby  rheadate  of  lead  is 
precipitated ;  the  precipitate  is  freed  from  adhering  papaveric  acid  by 
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washing,  five  or  six  times  repeated  decomposition,  and  repredpitation ; 
and  the  rheadic  acid  is  separated  from  the  oxide  of  lead  by  boiling 
alcoholic  sulphuric  acid,  a  small  portion  of  the  lead-salt  however  stiS 
remaining  undecomposed.  —  On  evaporating  the  alcoholic  filtrate,  the 
acid  remains  behind.  If  hjdrosulphuric  acid  is  used  to  decompose 
the  lead-precipitate,  the  acid  obtained  has  a  brick-red  colour,  in- 
dicating decomposition. 

Shining  amorphous  mass  having  a  fine  dark  red  colour.  Tastes 
purely  sour  and  reddens  litmus.  —  Does  not  yield  ammonia  by  diy  dis- 
tillation. The  aqueous  acid  is  coloured  yellowish  by  chlorine  or  by 
hot  nitric  acid.  Hot  oil  of  vitriol  carbonises  the  dry  acid ;  evapora- 
tion with  excess  of  potash  forms  a  dark  brown  mass. 

The  acid  dissolves  readily  in  water,  colouring  it  deep  red ;  the 
solution  exposed  to  air  and  sunshine  in  a  loosely  covered  vessel  re- 
mains unaltered  for  three  weeks.  —  The  aqueous  solution  is  coloured 
violet  by  lime  and  baryta- water,  without  precipitation;  also  by 
ammonia  and  carbonate  of  potash,  from  which  it  expels  the  carbonic 
acid. 

The  salts  of  rheadic  acid  are  blue  or  bluish-grey  and  amorphous. 
They  are  obtained  by  neutraUsing  the  add  with  the  base,  or  by  double 
decomposition,  and  are  all  soluble  in  water,  excepting  those  of  the 
heavy  metals.  Sulphuric  acid  separates  the  rheaaic  add  ^m  them 
in  its  original  state. 

b.  Papaveric  acid  fKlaUchroient&iire).  When  the  hot  infusion  of  red 
poppies  is  boiled  with  carbonate  of  lead,  filtered  from  rheadate  of  lead, 
and  the  violet  filtrate,  free  from  lead,  is  evaporated,  there  remains  a 
mixture  of  papaveric  acid  and  lime-salts,  from  which  the  lime  may  be 
separated  as  sulphate  by  careful  addition  of  sulphuric  acid. —  The 
solution  is  evaporated ;  the  residue  boiled  with  alccmol  of  60  p.  c. ;  and 
the  liquid  filtered  from  gypsum  and  gum,  is  evaporated,  whereupon  the 
add  remains  as  a  fine  red  amorphous  mass,  still  retaining  a  small 
quantity  of  gypsum.  —  Inodorous ;  has  a  slight  acid  taste  and  reaction. 
Does  not  yield  ammonia  by  dry  distillation.  The  acid  is  deliquescent ; 
its  aqueous  solution  has  a  rose-red  colour.  By  prolonged  boUing  with 
dilute  sulphuric  acid,  it  yields  a  dark-coloured  deposit.  —  The  RHralig, 
baryta- water  and  lime-water  colour  it  violet,  but  do  not  precipitate  it ; 
neither  is  it  precipitated  by  neutral  acetate  of  lead,  ferric  hydrochlorate, 
acetate  of  copper,  or  nitrate  of  silver. 

It  is  insoluble  in  ether  and  in  absolute  alcohol,  easily  soluble  in 
boiling  alcohol  of  60  to  80  p«c.  The  solution  does  not  form  a  pre- 
cipitate, either  with  tannin  or  with  gelatin  (See  Meier,  R^ert.  91, 
846). 


2.  Blue  and  Bed  Colouring  Matters  of  Berries. 

The  red  of  berries  does  not  always  consist  of  antliocyan 
reddened  by  adds,  being  red  in  some  cases,  even  when  all  but 
neutral.  In  most  cases  the  juices  or  tinctures  are  coloured  bright 
red  by  acids,  blue  by  alkaline  carlonates,  (blue  and  then)  green 
by  caustic  alkaUs,  and  precipitated  blue  by  neutral  acetate  of 
lead.     Such  is  the  case  with  blackberries    John,   Chem,  Schw,  4, 
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177;  Schiibler  &  Pranck),  raspberries  (Schubler  &  Franck),  mulberries 
(Smithson,  Phil.  Trans.  1818,  1),  the  fruit  of  Frunus  Malakeb  (Payen  & 
Chevallier,  J.  Pharm.  8,  489),  the  berries  of  Actea  spicata  (Wahlen- 
berg),  bilberries,  lilac  berries  (A.  Vogel,  Schw.  20,  416 ;  Schiibler  & 
Frank),  the  berries  of  Samhucus  canadensis  (Cozzens),  Sambucus  nigra 
(Chevallier, «/".  P^orm.  6,  177),  Atropa  Belladonna  (Melajidri,  Ann.  Chim. 
65,  223),  Ehamnus  Frangula  and  Eh.  Cathartiea  (Smithson ;  Schubler 
&  Frank).  The  violet  colouring  matter  of  the  berries  of  Sambucus 
Ehuhis  appears  to  be  identical  with  anthocyan  (Enz,  Pharm.  Viertelj. 
1,  609). 

The  juice  of  black  cherries  and  of  cufTants  is  likewise  turned  green 
by  caustic  alkalis,  blue  by  alkaline  carbonates  (Smithson).  According 
to  Beizelius,  it  is  red,  even  when  approaching  as  near  as  possible  to 
neutrality.  —  When  the  juice  of  cherries  or  black  currants  is  digested 
with  finely  pounded  chalk  to  precipitate  citric  and  malic  acids,  then 
with  a  small  quantity  of  lime  to  remove  neutral  malate  of  lime, — 
the  filtrate  mixed  with  a  small  quantity  of  neutral  acetate  of  lead — 
the  precipitate,  perhaps  still  retaining  malic  add,  removed, — and  the 
filtrate  precipitated  with  a  larger  quantity  of  neutral  acetate  of 
lead,— the  resulting  green  precipitate  contains  all  the  dissolved 
colourmg  matter.  It  is  washed  with  water,  with  the  least  possible 
access  of  air,  and  decomposed  by  hydrosulphuric  acid ;  the  filtrate  is 
evaporated  in  vacuo  over  oil  of  vitriol ;  the  residue  dissolved  in  abso- 
lute alcohol,  which  leaves  behind  the  colouring  matter  altered  by 
exposure  to  the  air,  together  with  pectous  substances;  and  the 
alcoholic  solution  is  evaporated  finally  in  a  vacuum.  The  juice  may 
also  be  first  treated  with  neutral  acetate  of  lead  to  precipitate  citric 
and  malic  acid,  and  the  filtrate  with  the  basic  acetate,  to  throw  down 
the  colouring  matter. 

Translucent  shining  mass  of  a.  fine  red  colour.  —  By  evaporation 
of  its  aqueous  solution,  it  is  partly  converted  into  a  red-brown  colour- 
ing matter  less  soluble  in  water  and  alcohol,  and  dissolving  with  dark 
brown  colour  in  alkalis.  The  green  neutral  solutions  of  the  unaltered 
colouring  matter  in  alkalis  pass,  on  exposure  to  the  air,  into  the  brown 
compound  of  the  altered  colouring  matter. 

Soluble  in  all  proportions  in  water.  A  small  quantity  of  milk  of 
Imie,  not  sufficient  for  complete  precipitation,  throws  down  a  portion 
of  the  colouring  matter,  with  greyish  green  colour,  while  the  rest 
remains  dissolved,  with  red,  but  with  somewhat  altered  colour.  The 
green  precipitate  formed  by  basic  acetate  of  lead  remains  unaltered  for 
years,  after  washing  and  drying. 

Soluble  m  all  proportions  in  alcohol ;  insoluble  m  ether  (Berzelius, 
Ann.  Pharm.  21,  262 ;  Pogg.  42,  431). 

The  red  colouring  matter  of  Strawberries  is  obtained  from  the  juice. 
The  pectin  is  precipitated  by  alcohol,  malic  acid  by  cautious  addition 
of  neutral  acetate  of  lead,  then  the  colouring  matter  by  a  larger 
qiiantity  of  that  salt.  This  colouring  matter  turns  green  m  contact 
with  potash,  and  yields,  with  an  alcoholic  solution  of  neutral  acetate  of 
lead,  first  a  blue,  then  a  red  precipitate  (Schweizer).  According  to 
Wittstein,  It  exhibits  the  reactions  of  cissotannic  acid  (xv,  616).  It  may 
be  obtained  in  a  somewhat  altered  state  by  first  exhausting  the  seeds 
with  ether,  and  afterwards  treating  them  with  alcohol,  but  it  is  then 
insoluble  m  water  (Schweizer,  Schweiz.  Apoth.  Mitth.  1851, 169 ;  Pharm 
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Viertelj.  2,  425).    On  tlie  juioe  of  the  berriee  of  Phytolacca  decoHdra,  See  Bzsooimot 
(Ann.  Chim.  62,  81). 

The  ripe  fniits  of  Arbutus  Unedo  contain  a  colouring  matter,  "which 
is  coloured  violet  by  alkalis,  and  red  by  acids  (Filhol,  Campt,  rend, 
60,  1185). 

The  colouring  matter  of  red  or  black  grape-skins  is  the  substance 
described  in  vol.  xiv,  p.  478,  under  the  name  of  Oenolin.  See  also  Bixio 
(Bru^/n.  Oiom,  17,  473),  Nees  v.  Esenbeck  {Br.  Arch.  20,  198). 

Colouring  matter  of  the  berries  of  Ligustrum  vulgare,  LiguUn,  (Nickles). 
—  Reinsch  exhausts  the  crushed  berries  with  alcohol ;  evaporates  the 
tincture ;  frees  the  extract  from  oil,  wax,  and  odoriferous  substances 
by  means  of  ether;  and  dissolves  the  residual  colouring  matter  in 
alcohol.  The  splendid  dark  red  tincture  becomes  turbed  on  addition  of 
ether,  and  deposits  the  colouring  matter  in  the  course  of  3  or  4  days, 
as  a  red-brown  mass  of  interlaced  crystals.  It  dissolves  in  wut^r, 
with  blood-red  colour,  soon  changing  to  brown-red  (Reinsch,  Jahrh, 
pr,  Pharm.  16,  889).  —  Nickles  precipitates  the  filtered  juice  of  the 
berries  with  neutral  acetate  of  lead ;  decomposes  the  washed  precipitate 
with  hydrosulphuric  acid ;  evaporates  the  solution  ;  washes  the  residue 
with  ether ;  precipitates  it  again  from  the  alcoholic  solution  by  neutral 
acetate  of  lead  ;  and  decomposes  the  lead-precipitate  as  above. 
According  to  Reinsch,  however,  the  colouring  matter  thus  obtained  is 
impure  and  not  perfectly  soluble  in  water. — Ligulin  is  free  from 
nitrogen ;  it  chars  when  heated,  but  if  the  carbonisation  is  incomplete, 
the  uncharred  portion  suffers  no  alteration.  It  dissolves  in  water, 
with  crimson  colour,  and  is  not  altered  by  48  hours'  boiling  with 
water.  It  is  not  altered  by  six  weeks'  contact  with  sulphurous  add, 
nor  decomposed  by  cold  concentrated  acids.  —  Ammonia  quickly 
changes  it  into  a  yellow  substance.  Bicarbonate  of  lime  colours 
the  solution  blue ;  alkalis  and  alkaline  carbonates  turn  it  green,  and 
the  mixture,  when  left  to  itself,  takes  up  oxygen  and  decomposes. 
Chloride  of  calcium  and  nitrate  of  lime  colour  liguUn  blue ;  acetate  of 
alumina  gives  it  a  fine  blue-violet  colour,  and  on  boiling  throws  down 
a  blue-lake,  insoluble  in  acetic  acid,  but  dissolving  with  red  colour 
in  tartaric,  citric,  and  mineral  acids.  The  blue  lead-salt  contains  from 
21*5  to  23  p.  c.  carbon,  and  1*89  to  2*58  hydrogen.  Ligulin  dissolves 
in  alcohol,  but  not  in  ether.  It  is  not  precipitated  by  gelatin.  Berries 
gathered  in  the  autumn  contain  it  in  the  insoluble  state  (Nickles, 
N.  J.  Pharm.  35,  328). 

The  bruised,  pressed,  and  washed  berries  of  the  yew-tree  (^Taxus 
baccataX  give  up  to  ether  a  carmine-coloured  substance,  soluble 
in  alconol,  insoluble  in  water  (GhevaUier  &  Lassaigne,  J,  Pharm, 
4,  558). 

The  name  Cacao-red  is  given  by  Tuchen  (Ueber  die  organ, 
Bestandtheile  des  Cacao,  Gott.  1857;  abstr.  Kopp's  Jahresb.  1857, 
531)  to  a  red  colouring  matter,  precipi table  by  neutral  acetate  of  lead 
from  the  aqueous  decoction  of  cacao,  and  separable  from  the  lead 
precipitate  by  hydrosulphuric  acid.  It  is  soluble  in  water  and  in 
alcohol,  colours  iron-salts  green,  and  is  converted  into  a  tannic  acid  by 
oxidation.  —  The  colouring  matter  of  cacao-beans  does  not  exist  in  the 
fresh  beans,  but  is  formed  in  them  at  a  later  period ;  it  is  extracted 
from  the  communited  beans  by  acetic  acid,  together  with  a  small 
quantity  of  albumin,  which  may  be  separated  by  repeated  addition  of 
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alcohol,  and  evaporation  of  the  acetic  acid.  In  the  beans,  especially 
in  the  so-called  "rotted  beans,"  the  colouring  matter  is  combined 
with  albmnin,  and,  in  fact,  a  compound  of  this  nature  may  be  obtained, 
as  a  bulky  brown  precipitate,  by  repeatedly  exhausting  the  beans  with 
dilute  soda-ley,  and  precipitating  the  filtrate  with  hydrochloric  acid. 
The  neutral  violet-coloured  extract  of  Bahia  beans  is  coloured  darker, 
and  with  a  greenish  tint  by  alkalis ;  red  by  acids ;  forms  copious 
slightly  coloured  precipitates  with  a  solution  of  gelatin  containing 
alum,  and  with  albumin,  black  with  ferric  salts,  coloured  precipitates 
with  most  other  metallic  salts,  the  supernatant  liquid  remaining 
coloured  at  the  same  time.  Neutral  acetate  of  lead  precipitates  the 
colouring  matter  completely.  When  separated  from  this  precipitate,  it 
is  free  from  nitrogen,  and  easily  decomposible  (A.  Mitscherlich,  Der 
Cacao  und  die  Chocoladcy  Berlin,  1859;  abstr.  Kqpp!s  Jakresb.  1853, 
593). 

Certain  roots  contain  blue  or  red  colouring  mattere,  which  appear  to 
be  identical  with  the  blue  of  flowers. 

The  red  colouring  matter  of  beet  (Beta  vulgaris)  is  very  unstable. 
The  infusion  obtained  by  macerating  the  roots  dried  below  50°  in  cold 
water,  yields,  with  neutral  acetate  of  lead,  a  red  lake,  which  must  be 
well  boiled  with  water,  drenched  with  alcohol  of  70  p.  c,  and  heated 
to  60°  with  aqueous  oxalic  acid.  The  filtrate,  which  has  a  fine  red 
colour,  leaves,  when  evaporated  below  50°,  a  red  residue,  which  may 
be  freed  from  altered  yellow  colouring  matter  (Meier's  xanthohetic  acid) 
by  repeated  treatment  with  absolute  alcohol,  whilst  the  red  colouring 
matter  (Meier's  erythrobetic  acid)  remains  in  solution.  The  latter  may 
be  obtaiued  in  the  crystalline  form  by  slow  evaporation  of  its  solution. 
It  may  be  re-solved  in  various  ways  into  a  brown  and  a  yellow 
colouring  matter  (xanthobetic  acid),  dissolves  very  readily  in  water, 
but  is  insoluble  in  ether  and  in  absolute  alcohol.  The  lead-compound 
is  grey  or  brown  when  dry,  but  when  decomposed  in  the  moist  state  by 
hydros  ulphuric  acid,  it  yields  a  colourless  filtrate.  —  Xanthobetic  acid 
is  obtained  in  like  manner  from  red  beet  which  has  been  dried  at  a 
strong  heat,  and  thereby  turned  brown.  It  is  of  fine  reddish-yellow 
colour,  lustrous,  amorphous,  easily  soluble  in  water  and  in  absolute 
alcohol,  sparingly  soluble  in  ether  (Leo  Meier,  Bepert.  95,  157). 

The  juice  of  the  red  beet  is  decolorised  by  hydrochloric  acid  and 
zinc,  or  by  hydros ulphate  of  ammonia,  and  in  neither  case  does 
the  colour  reappear  on  exposure  to  the  air  (Kuhlmann,  Ann.  Pharm. 
9,  286). 

The  red  colouring  matter  of  mangold  tmirzel  dissolves  in  lime-water, 
forming  a  yellowish  liquid,  which  is  reddened  again  by  acids,  even  by 
carbonic  add ;  the  red  juice  forms  a  red  precipitate  with  neutral  acetate 
of  lead  (Vogel).  —  The  colouring  matter  is  not  immediately  altered  by 
dilute  acids ;  alkalis  colour  it  yellow.  It  dissolves  easily  in  spirit  of 
25°  B.,  but  is  insoluble  in  spirit  of  40°  (Payen,  J,  Chim  med.  1,  387). 

The  red  skin  of  the  root  of  Bapkanus  sativus  turns  blue  when  peeled 
off  with  an  iron  knife.  It  yields  by  pressure  a  blue  juice,  which  is 
turned  red  by  acids,  and  green  by  alkalis.  The  skin  of  the  root  of 
Eaphanus  vulgaris  behaves  with  acids  and  alkalis  in  a  similar  manner 
(Descharmes,  /.  Pkys.  96,  136).  —  To  this  place  belongs  also  the 
colouring  matter  of  purple  potatoes  (Keinsch,  Jahrb.  pr,  Pharm. 
14,  100),  and  of  batatas  (Payen  &  0.  Henry). 
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Reactions  of  Narcotine.  (A.  Husemann,  Ann.  Pharm,  128, 
305;  Rep,  Chim,  pure^  1863,  p.  284).  —  Narcotine  added  to  cold  sulphuric 
acid,  colours  it  bluish  violet  or  yellow,  which,  if  the  Uquid  be  gentlj 
heated,  changes  to  orange-red,  then  to  violet-blue  at  the  edge  of  the 
dish,  and  lastly  to  violet-red.  This  reaction  is  very  distinct,  if  the 
sulphuric  acid  contains  1  pt.  in  2,000  of  narcotine ;  and  even  if  it 
contains  only  1  pt.  in  40,000,  a  slight  carmine  colour  is  still  perceptible, 
passing  into  violet-red. 

A  solution  of  narcotine  in  cold  sulphuric  acid  becomes  reddish- 
yellow  on  addition  of  nitiic  acid.  With  hypochlorite  of  soda,  the  same 
colour  is  produced,  but  preceded  by  a  carmine  tint.  If  the  solution 
has  been  heated,  both  reagents  immediately  produce  a  light  yellow 
colour,  becoming  slightly  reddish  after  a  while. 

A  solution  of  narcotine  in  sulphuric  acid  previously  heated,  acquires, 
on  addition  of  sesquichloride  of  iron,  a  dark  red  colour,  changing  to 
cherry-red,  which  lasts  for  24  hours  (compare  Eeactions  of  MorpfUnej 
p  634). 

Page  151. 

Hydride  of  Tridecatyl. 

P£LOtTZE  AND  Cahoubs.    Ann.  Pharm.  129,  87. 

Sydride  of  Cocinyl.  Occurs,  together  with  several  of  its  homologues 
in  the  petroleum  or  earth-oil  now  imported  in  large  quantities  from 
North  America.  This  oil  consists  mainly  of  the  hydrides  of  the 
alcohol-radicals  0°EP°  +  •,  homologous  with  marsh-gas,  and  by  sub- 
mitting it  to  fractional  distillation,  purifying  the  distillates  by  suc- 
cessive treatment  with  sulphuric  acid  and  carbonate  of  soda,  desic- 
cation with  anhydrous  chloride  of  calcium,  distillation  over  sodium, 
and  final  rectification,  Pelouze  and  Cahom-s  have  separated  twelve  of 
these  hydrides,  from  hydride  of  tetryl  (butyl)  C*H*°,  boiling  at  a  few 
degrees  above  0°,  to  hydride  of  pentadecatyl  C^fi",  boiling  between 
255°  and  260°.  All  the  alcohohc  hydrides  included  within  these  limits 
are  liquids  of  more  or  less  agreeable  odour,  burning  with  a  slightly 
smoky  flame,  and  regularly  increasing  in  specific  gravity,  vapour- 
density,  and  boiling  point,  as  their  molecular  w^eights  increase.  They 
are  little,  if  at  all  attacked  by  strong  sulphuric  acid,  fuming  nitric 
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acid,  or  bromine,  but  chlorine  converts  them  all  into  the  corresponding 
alcoholic  chlorides  C*°H**  +  *C1.  —  The  earth-oil  also  yields  a  quantity 
of  Uquid  boiHng  above  300^  and  doubtless  containing  higher  terms  of 
the  same  series.  Moreover  in  boring  for  it,  large  quantities  of  gas 
e8ca])e,  exhibiting  the  character  of  marsh-gas :  hence  it  is  probable 
that  in  the  great  geological  changes  which  have  given  rise  to  the 
separation  of  this  liquid,  the  whole  series  of  alcoholic  hydrides  has 
been  formed,  from  marsh-gas  up  to  the  highest  parafiSns  (Pelouze  & 
Cahours,  Ann.  Pharm,  124,  289 ;  127,  190.) 

Hydride  of  Tridecatyl  boils  between  216°  and  218°.  It  is  a  transpa- 
rent and  colourless  liquid,  having  an  odour  somewhat  like  that  of  tur- 
pentine.   Sp.  gr.  =  0-792  at  20°.    Vapour-density  =  6-569. 

Pelouze 
&  Cahoun.  Vol.      Dennfy. 

26  C 156  ....    84-78  ....     8504  C-vapour 26  ....  10-8160 

28  H 28  ....     15-22  ....     15-37  H-gas     28  ....     19404 

0«H» 184  ....  100-00  -....  100-41  Vapour  of  C»H»....    2  ....  127564 

1  ....    6-3782 

.  Hydride  of  tridecatyl  is  not  attacked  by  hromtnef  fuming  nitric,  or 
strong  sulphuric  acid;  but  a  mixture  of  these  acids  attacks  it  at  the 
boiling  heat,  and  if  the  action  be  continued  for  some  time,  a  small 
quantity  of  a  crystallisable  product  is  formed,  a  yellowish  oil  some- 
what heavier  than  water  separates  out,  and  the  nitrous  gas  evolved  is 
mixed  with  the  vapour  of  some  acids  having  the  odour  of  the  volatile 
acids  of  the  acetic  series. — ^^  Chlorine  converts  it  into  chloride  of 
tridecatyl  C"H"C1,  boUmg  between  258°  and  262°. 


Page  209. 

Hydride  ef  Tetradecatyl. 
C»H*  =  0»H^,H. 

Pelouze  &  Cahoubs.    Ann,  Pharm.  129,  87. 

Hvdride  qf  MyriHyl.  Obtained  from  American  petroleum,  as  already 
described  (p.  532).  Transparent,  colourless  liquid,  having  an  odour 
like  that  of  hydride  of  tridecatyl.  Boils  between  236°  and  240°. 
Vapour-density,  7*019. 

Pelouze 
&  Cahoun.  VoL        Deneity. 

28  0 168  84-86  8467       C-vapour 28  116480 

80 H 80  15-16  .......  15-26       H-gas    80  ........    20790 

0»H»  ........  198  10000  99-92       Vap.  of  6*H"  2  18-7270 

1  6-8636 

Behaves  with  bromine^  nitric  addj  sulphuric  acid,  and  a  mixture  of 
the  two,  just  like  hydride  of  tridecatyl.  —  Chlorine  converts  it  into 
chloride  of  tetradecatyl,  C»«H»C1,  boiUng  at  about  280*. 
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Hydride  of  Pentadecatyl. 

cwH«  =  c~h:",h. 

Pelouzs  &  Gahours.     Ann.  Pharm,  129,  89. 

Obtained  from  American  petroleum,  as  described  at  pa^  532. 
Transparent,  colourless  liquid,  having  an  odour  similar  to  that  of 
hydride  of  cocinyl.  Boils  between  255°  and  260"*.  Vapour  deiiBity, 
7-523. 

Pelouze 
&  Cahours.  VoL  DenBity. 

80  C 180  84-91  84-71       C-vapour  30  12-4800 

82  H    32  1509  14-96       H-gaa 32  22376 

0»H»  212  10000  99-67       Vap.  of  C?»H» 2  14-7i7« 

1  7-3688 

Its  reactions  are  similar  to  those  of  the  hydrides  of  tri-  and  tetra- 
decatyl.  Chlorine  converts  it  into  chloride  of  pentadecatyl 
C^H'MDl,  boUing  at  about  800^ 

Page  237. 

Elnic  Acid.  According  to  Zwencer  k  Himmelmann,  Ann, 
Pharm,  129,  203")  pyrocatechin  and  hydroidnone  are  always  obtained 
by  the  dry  distiUation  of  kinic  acid  and  its  salts.  Uloth's  ericinone 
{Ann,  Pharm,  111,  215)  is  identical  with  hydroquinone,  as  first  pointed 
out  by  Hesse  (Ann,  Pharm,  114,  301).  All  plants  of  the  ericaceous 
order,  whose  aqueous  extracts  yield  hydrokinone  by  dry  distillation, 
contain  either  kinic  acid,  or  arbutin  (xv.  419),  both  of  which  sub- 
stances yield  hydrokinone  by  dry  distillation.  Pyrola  wnhellata 
contains  both  kinic  acid  and  arbutin. 

Page  426. 

SeactionB  of  Morphine.  (A.  Husemann,  Ann.  Pharm,  128, 
805;  Rep.  Chim,  pure^  1863,  p.  283). —  The  process  recommended  by 
J.  Erdmann  for  the  detection  of  morphine,  which  consists  in  dissolving 
the  morphine  in  strong  sulphuric  acid  containing  nitric  acid,  whereby 
a  violet-red  colour  is  said  to  be  produced,  may  be  rendered  much  more 
certain  and  delicate  by  first  dissolving  the  base  in  strong  sulphuric 
acid,  in  the  proportion  of  0*002  to  0*004  grm.  to  6  or  8  (kops  of  the 
acid,  and  then  adding  a  drop  of  nitric  acid,  whereupon,  if  the  morphine- 
solution  has  been  recently  prepared,  a  rose-colour  is  produced,  chang- 
ing after  a  few  seconds  to  yellow,  then  to  greenish,  and  finally  to 
brown.  —  If  a  small  quantity  of  water  be  added  to  the  solution  of 
the  morphine  in  sulphuric  acid,  so  that  the  mixture  becomes  hot,  the 
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colouring  produced  by  the  subsequent  addition  of  nitric  acid  is  of  a 
much  deeper  carmine-red,  and  much  more  durable.  —  If  the  solution 
is  heated  for  a  few  mmutes  to  100°— 160%  the  addition  of  a  drop  of 
nitric  acid  produces,  after  cooling,  a  splendid  deep  violet  colour,  which 
^•adually  disappears  from  the  centre  outwards,  passmg  through  blood- 
red.  —  If  the  temperature  is  raised  above  150  ,  the  liquid  acquires  of 
itself,  at  a  certain  moment,  a  violet-rose  colour;  at  still  higher  tem- 
peratures, a  dirty'green  colour  is  produced.  On  adding  a  drop  of  nitric 
acid,  after  cooling,  the  liquid  immediately  turns  red,  without  passing 
through  violet.  —  A  solution  of  morphine  in  sulphuric  acid,  left  to 
itself  for  12  to  24  hours  at  ordinary  temperatures,  behaves  as  if  it 
had  been  heated  to  100** — 150°. 

Hypochlorite  of  soda,  chlortne-tocUer,  and  chlorate  of  potash  exhibit 
with  morphine  the  same  reactions  as  nitric  acid. 

With  regard  to  the  sensibility  of  these  reactions,  Husemann 
finds  that  ^th  of  a  milligramme  of  morphine  is  sufficient  to  produce  a 
very  bright  carmine  colour ;  -^  milligr.  gives  a  very  distinct  reaction, 
and  T^  milligr.  still  gives  a  perceptible  tint  after  half  a  minute. 

A  solution  of  morphine  in  sulphuric  acid  previously  heated,  is 
coloured  deep-red  by  sesqutchloride  of  iron,  the  colour  changing  after 
a  while  to  dirty  green  (compare  Beactions  of  Narcotine,  p.  532). 


Page  498. 

Quercitrin-Bugar  or  Isodnlcite. 

"Hlasiwetz  &  PFAX7in>L£R.    Ann.  Pharm.  127,  362 ;  Rep,  Chim.  pure^ 
1863,  p.  204), 

This  sugar,  isomeric  with  mannite  and  dulcite,  is  obtained  (to- 
gether with  quercetin)  by  boiling  quercitrin  with  dilute  sulphuric 
%cid,  saturating  with  carbonate  of  baryta,  and  evaporating  the 
nitrate  to  a  thick  syrup.  The  sugar  is  then  deposited,  after  a  few 
hours,  in  fine,  nearly  colourless  crystals,  which  are  obtained  quite 
colourless  by  recrystallisation  with  aid  of  animal  charcoal. 

The  crystals  are  identical  in  form  with  those  of  cane-sugar,  taste 
sweeter  than  grape-sugar,  dissolve  in  2*09  pts.  of  water  at  18°,  also 
*n  hot  absolute  alcohol.  The  solution  [?  aqueous]  exhibits  a  dextro- 
rotatory power  of  0*0763°.  The  air-dried  crystals  contain  2  at.  water, 
which  they  give  off  at  110°,  melting  at  the  same  time. 


Hlasiwetz  Hlasiwets 

At  110"*.  &  Pfaundler.  Air-dried.  &  Ffaundler. 

12  C   ,..     72  ....     43-90  ....     48-55      12  0    72  ....     8956  ....     8988 

12  H  12  ....       7-32     ..       7-44      14  H  14  ....      7-69  ....       7-93  . 

10  O  80  ....     48-78  ....    49-01      12  O   96  ....     5275  ....     5269 

CWHMOW...  164  ....  100-00. ....  10000      C»H"0"....  182  ....  10000  ....  10000 

Different,  therefore,  from  the  quercitrin-sugar  obtained  by  Rigaud  (zy,  848). 
The  authors  are  of  opinion  that  there  may  be  several  yarieties  of  quercitrin  containing 
different  sugars,  and  they  remark  that  rutin  (p.  500),  robinin  (p.  605),  and  perhaps 
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elflo  rfaanmin  (p.  80),  do  not  differ  from  qaerdtrin  more  than  oertoin  quemtriss      i 
differ  one  from  the  other. 

Tsodulcite  does  not  appear  to  be  fermentable.  It  is  reduced  by 
hydriodic  acid^  yielding  an  oily,  ethereal  iodine-compound.  —  It  reduces 
cupric  oxide  from  alkaline  solutions,  the  reducing  power  of  the  crystals 
(C*»II>*0«)  being  to  that  of  grape-sugar  as  5-288  to  5-000.-- It  ia 
oxidised  by  nitric  acid,  yielding  an  acid  analogous  to  saccharic  acid  (not  { 
mucic  acid,  like  duldte  xv.  386),  and  only  traces  of  oxalic  acid. 

NitrO'iaodulciU  C"H*(NO*)'0**.  Obtained  by  dissolvings  pulverised 
isodulcite  in  a  mixture  of  nitric  and  sulphuric  acids  The  solution 
takes  place  without  evolution  of  gas,  and  after  a  short  time  the  nitro- 
compoimd  separates  as  a  white  viscous  mass,  which  gradually  hardcDs; 
the  quantity  iacreases  on  addition  of  water.  It  is  soluble  in  alcohol, 
cannot  be  crystallised,  melts  below  100%  and  detonates  slightly  under 
the  hammer. 
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24*08    ... 

HlfLBiwetx 
and  P&undler. 
24*41 

801    ... 

806 

1404    ... 

14-21 

58-87    ... 

68-33 

C"H»(NO^)»0»o 299    10000    100*00 

Isodulcite  is  distinguished  from  mannite  and  dulcite  by  its  melting 
point  (mannite  melting  at  160°,  dulcite  at  182°),  by  its  action  on 
polarised  light,  and  by  not  forming  a  baryta-compound ;  from  dulcite 
also  by  its  reaction  with  nitric  acici 
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FBINTSD  BT  HABIUSON  AlTD  SONS,  BT.  XASTUf'S  LAXB. 


REPORT 


OF 


THE  FIFTEENTH  ANNIVERSARY  MEETING 


OF   THB 


CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the 
year  1862^  was  held  at  the  rooms  of  the  Chemical  Society^  in 
Burlington  House^  on  Saturday,  the  1st  of  March^  at  three 
o'clock  in  the  afternoon. 

The  Chair  was  taken  by  Thomas  Graham,  Esq.,  F.R.S.y 
President,  who  called  upon  the  Secretary  to  read 

THE  REPOKT  OP  THE  COUNCIL. 

"  The  Proceedings  of  the  Cavendish  Society  being  at  present 
limited  to  the  completion  of  the  translation  of  Gmelik's  Chemistry 
there  are  but  few  subjects  to  which  the  Council  have  to  refer  in 
this  Report.  They  regret  the  delay  which  has  occurred  in  bringing 
out  the  volume  for  1861,  a  delay  which  they  had  not  anticipated, 
and  which  has  arisen  from  causes  over  which  they  have  had  no 
control.  The  new  German  edition  of  Qmelin  has  for  several  years 
been  produced  in  parts,  which  have  issued  from  the  press  with  a 
degree  of  regularity  that  seemed  to  justify  the  conclusion  that  the 
English  Editor  might  produce  a  volume  of  the  translation,  of  the 
usual  size,  every  year,  and  founded   upon  this   conclusion  the 


fifteenth  volume  of  the  work  was  promised,  and  is  due,  for  the 
year  1861.  A  portion  of  the  matter  for  this  volume,  all  in  fact 
that  remained  of  the  last  published  German  part,  has  for  many 
months  been  prepared  for  the  English  edition,  but  as  this  was 
insufficient  to  complete  the  volume,  it  was  necessary  to  wait  for 
other  German  parts,  one  of  which,  although  expected  six  months 
ago,  has  but  recently  arrived.  This  will  furnish  matter  to  proceed 
with,  and  when  the  requisite  quantity  is  obtained  to  make  a  volume 
no  time  will  be  lost  in  supplying  it  to  the  members  who  have 
subscribed  for  1861. 

In  a  note  appended  to  the  part  of  the  G^erman  work,  just 
received,  a  promise  is  given  that  the  entire  work  shall  be  completed 
in  the  course  of  the  present  year.  Should  this  promise  be  fulfilled 
the  sixteenth  volume  which  will  be  issued  for  1862,  may  be 
expected  in  the  course  of  the  following  year.  Considerable  progress 
has  been  made  in  the  preparation  of  a  general  Index,  which  will 
greatly  enhance  the  value  of  the  work  for  the  purpose  of  reference. 

The  Council  are  happy  to  be  able  to  announce  the  republication 
of  the  first  volume  of  the  Handbook,  which  was  undertaken  by 
Mr.  Harrison,  without  involving  the  Society  in  any  responsibihiy. 
In  the  reprinting  of  this  volume  the  matter  has  been  carefully  read 
and  corrected  by  the  Editor.  A  few  complete  sets  of  the  work 
may  now  be  obtained  from  the  Agent,  and  Members  and  others 
who  have  sets  with  the  first  volume  deficient,  may  remedy  the 
defect. 

The  financial  position  of  the  Society  wiU,  the  Council  trust,  be 
considered  satisfactory.  There  are  no  outstanding  debts,  or 
liabilities,  while  the  balance  at  the  Bank  is  sufficient  to  meet  the 
cost  of  the  completion  of  the  volume  due  for  last  year.  There  is 
also  a  considerable  stock  in  hand  of  some  of  the  Society's  works. 
The  Council  congratulate  the  Members  upon  this  position  of  the 
affairs  of  the  Society,  and  they  hope  that  the  steady  and  liberal 
support  hiAerto  given  to  it  will  not  be  withdrawn  until  the  objects 
for  which  it  was  foimded  shall  be  realized,  one  of  the  most 
important  of  which  was  the  production  of  an  English  edition  of 
Gmelin's  Chemistry. 
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It  was  revived— 
''That  the  Report  just  read  be  receired,  approved,  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  follo¥dng  Gentlemen  were  declared  to  have 
been  duly  elected : — 

Thomas  Gbahajc,  F.R.S. 


Pbotkssob  BBAin>E,  F.R.S. 
Thb  Dukx  ov  Dxtovbhibb,  F.B.S. 
Walteb  C&vu,  F.B.S. 
John  Dayt,  M.D.,  F.B.S. 
CHABLSsG.B.DATTBBirr,  M.B.,  F.B.S. 
MiOHAXL  Fabadat,  D.C.L.,  F.B.S. 
A.  W.    HovHAinr,  Fh.  D.,  LL.D., 
F.B.8. 


Hjenbt  BxAimoirf  Lbbsof,  M.D., 

F.B.S* 
W.  A.  MiLLEB,  M.D.»  F.B.S. 

BOBEBT  POBBBTT,   F.B.S. 

A.  W.  WiLLiAJCSoir,  Ph.D.  F.R,S. 
Ck)LONXL  Philip  Tobx,  F.R.S. 


DuoALD  Cakpbxll,  F.C.S. 

P.  J.  Chabot,  M.A.,  F.BJLS.,  F.C.S. 

Wabbsk  Db  La  Btjb,  Ph.D.,  F.B.S. 

W.  FXBOITSON,  F.C.S. 

E.  FBAiTKLAiri),  Ph.D.,  F.B.S. 

J.  H.  QiLBEBT,  Ph.D.,  F.C.S. 

Davixl  Havbttbt,  F.L.S. 

Chablbs  Hbisoh,  F.CS. 


N.  S.  Masbblthb,  F.CS. 
William  Odlino,  M.B.,  F.R.S. 
Alpbxd  Smbb,  F.B.S. 
J.  Denham  Smith,  F.C.S. 
John  Stbiithousb,  LL.D.,  F.B.S. 
B.  D.  Thombok,  M.D.,  F.B.S. 
Chablbs  Tomlikson,  Esq. 

A.  W.  WiLLLAMBON,  Ph.  D.,  F.B.S. 


CrexsCttttr* 

Obobob  Dixon  Lonostatf,  M.D.,  9,  Upper  Thames  Street 

^ecretxrs* 

Thbophilvs  Bedwooi),  Ph.  D.,  19,  Montagae  Street,  BosBell  Square. 

Collector* 

Mb.  Thomas  West,  Burlington  Honae,  Piccadilly,  W. 

agent  for  t^t  SUtrflbtttfon  of  BooM ,  4pc 

Mb.  F.  Habbibon,  59,  Pall  Mall,  S.W. 

It  was  resolved — 

''That  Messrs.  Buckton  and  'Trenham  Reeks,  and 
Dr.  QLA.DSTOKE,  bc  appointed  Auditors  for  the  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted:—- 

''That  the  thanks  of  the  Meeting  be  given  to  the  Pre- 
sident, Council,  and  Officers,  for  their  services  to  the 
Society." 

'^  That  the  thanks  of  the  Meeting  be  given  to  the  Hokorart 
Local  Secretaries  for  their  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Cheicical 
Society  for  the  use  of  their  rooms." 

THEOPHILUS  REDWOOD,  Secretary, 
19,  Montague  St.,  Russell  Square,  &  17,  Bloomsbury  Square. 

March,  1862. 


OBJECTS,  &c.,  OF  THE  CAVENDISH  SOCIETY. 


The  Cavendish  Society  was  instituted  for  the  promotion  of 
Chemistry  and  its  allied  sciences,  by  the  diffusion  of  the  literature 
of  these  subjects. 

The  subscription,  constituting  membership,  is  one  g^uinea  a-year, 
to  be  paid  in  advance;  and  the  subscription  becomes  due  on  the 
Ist  of  January  of  each  year.  A  member  is  entitled  to  a  copy  of 
every  book  published  by  the  Society  for  the  year  for  which  he  has 
subscribed,  but  no  member  can  receive  the  Society's  publications 
until  his  subscription  has  been  duly  paid. 


WORKS  OF  THE  CAVENDISH  SOCIETY. 

1848. 

1.— CHEMICAL  BBPOETS  AND  MEMOIRS.  Edited  by  Thomas 
Graham.  F.R.S.    (Out  of  Print.) 

2.— HAND-BOOK  OF  CHEMISTRY.  By  Liopold  OMiLnr.  Trans- 
lated by  HiNBT  Wavts,  B.A.,  F.C.S.    Vol  I. 

1849. 

3.— HAND-BOOK  OF  CHEMISTRY.    By  Lhopold  Gmblih.  Vol  11. 
4.— HAND-BOOK  OF  CHEMISTRY.    By  Lbopold  Gmblin.    VoL  III. 
6.— THE   LIFE   AND    WORKS   OF  CAYENDISH.    By  Dr.  Gaoaai 
WiLBoir. 

1860. 

6.— HAND-BOOK  OF  CHEMISTRY.    By  Liopold  Gmblih.    VoL  IV. 
7.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  GMULUf.    VoL  V. 

1861. 

8.— PHYSIOLOGICAL    CHEMISTRY.      By    Pbopessob     Lbhmahh. 

Translated  by  Gbobqb  E.  Day,  M.D.,  F.R.S.    VoL  L    (Out  of 

Print.) 
9.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmblib.    VoL  VI. 

1862. 

10.— HAND-BOOK  OF  CHEMISTRY.    By  Lbopold  Gmblht.  VoL  VII 
(Organic  Chemistry,  VoL  I.) 

11.— PHYSIOLOGICAL  CHEMISTRY.  ByPBOPBSsoBliBHMAirar.  VoLI  . 

12.— ATLAS  OF  PLATES  bblatiho  to  PHYSIOLOGICAL  CHEMIS- 
TRY.   By  Db.  Otto  Fuwkb. 
(Supplement  to  Lbhmabb's  Phtsiolooical  Chbmibtbt.) 

1863. 

13.— HAND-BOOK  OF  CHEMISTRY.  By  Lbopold  GMBLnr.  VoL  VHI. 

(Organio  Chemistry,  VoL  II.) 
14.^ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

Pbovbssob  Bibohof.    VoL  I. 

1864. 

16.— THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 

By  Db.  W.  C.  Hbitbt,  F.R.S. 
16.— PHYSIOLOGICAL   CHEMISTRY.      By    Pbopbssob    Lbhmabn. 

VoL  III. 
17.— LAURENT'S  CHEMICAL  METHOD.   Translated  by  Wm.  Odlibg, 

M.B. 


1865. 
18.— HAND-BOOK  OF  0HEMI8TBT.   By  Lxopolb  Qkblxv.    ToL  TL 

(Organic  Chemiatry,  Vol.  III.) 
19.— ELEMENTS  OP  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 
Pbovbssob  BisoHor.    Vol.  II. 

1866. 
20.— HAND-BOOK  OF  CHEMISTRY.    By  Lbopold  Gmelot.    YoL  X. 

(Organio  Chemistry,  Vol.  IV.) 
SI.— HAND-BOOK  OF  CHBMISTRT.  By  Leopold  Gxilut.    YoL  XXL 
(Organio  Chemistry,  YoL  VI.) 

1867. 

22.— HAND-BOOK  OF  CHEMISTRY.  By  Liopold  Gxxlu.  YoL  XI. 
(Organic  Chemistry,  VoL  V.) 

1868. 
23.— ELEMENTS   OF  CHEMICAL  AND    PHYSICAL   GBOIiOaY. 
By  PaopxsBOB  Bisohop.    Vol.  III. 

1869. 

24.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmbldi.  VoL  XUL 
(Organic  Chemistry,  VoL  VII.) 

1860. 

26.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gkbldt.   VoLXIY. 

(Organio  Chemistry,  Vol.  VIII.) 

1861. 
26.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  GMELUf.  VoL  XY. 
(Organio  Chemistiy  VoL  IX.) 

CHEMICAL  REPORTS  AND  IffEMOIRS.  Edited  by  Pbopbssok 
GaAHAX.    This  work  is  out  of  print. 

GMELIN'S  HAND-BOOK  OF  CHEMISTRY.  Translated  and 
Edited  by  Hbnbt  Watts,  B.A,,  F.C.S. 

A  few  Bets  remain  from  VoL  I  to  Vol.  XII,  which  are  supplied  for  £6  6s. 
Separate  copies  of  the  Volumes  from  IV  to  XII  may  also  be  had  at 

10«.  6d.  each. 
Vols.  XIII,  XIV  and  XV  can  only  be  obtained  by  subBoribing  for  the 

years  for  which  they  were  issued. 

LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  Translated  and 
Edited  by  Db.  G.  £.  Day,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
few  copies  of  the  Second  and  Third  Volumes,  and  of  Dr.  Otto  Funke's 
Atlas  of  Physiological  Plates,  which,  together,  may  be  obtained  for 
£1  U. 

BISCHOFS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  and  Second  Volumes  of  this  Work  are  supplied  for  a  sub- 
scription of  £1  If. 

THE  LIFE  AND  WORKS  OF  CAVENDISH.  By  Dr.  Geo.  Wiuoif . 

THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 
By  Dr.  W.  C.  Heebi,  F.R.S. 

LAURENT'S  CHEMICAL  METHOD.    Translated  by  Dr.  OnLiBa. 
These  three  Works  are  supplied  for  a  sub8cripti(Mi  of  £1  U. 

%*  Applications  for  the  works  of  the  Cavendish  Society,  are  to 
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CAVENDISH  SOCIETY. 

KEPORTS 

BXAD   AT 

THE   FIFTEENTH,    SIXTEENTH, 

ASS 

SEVENTEENTH    ANNIVEESARY    MEETINGS. 


REPORT  OF  THE  COUNCIL. 
{Presented  1st  March,  1862.) 

(<  The  Proceedings  of  the  Cavendish  Society  being  at  present 
limited  to  the  completion  of  the  translation  of  Gmelin's  Chemistry, 
there  are  but  few  subjects  to  which  the  Council  have  to  refer  in 
this  Report.  They  regret  the  delay  which  has  occurred  in  bringing 
out  the  volume  for  1861>  a  delay  which  they  had  not  anticipated, 
and  which  has  arisen  from  causes  over  which  they  have  had  no 
control.  The  new  German  edition  of  Gubun  has  for  several  years 
been  produced  in  parts,  which  have  issued  from  the  press  with  a 
degree  of  regularity  that  seemed  to  justify  the  conclusion  that  the 
English  Editor  might  produce  a  volume  of  the  translation,  of  the 
usual  size,  every  year,  and  founded  upon^  this  conclusion  the 
fifteenth  volume  of  the  work  was  promised,  and  is  due,  for  the 
year  1861.  A  portion  of  the  matter  for  this  volume,  all  in  fact 
that  remained  of  the  last  pubHshed  German  part,  has  for  many 
months  been  prepared  for  the  English  edition,  but  as  this  was 
insuflScient  to  complete  the  volume,  it  was  necessary  to  wait  for 
other  German  parts,  one  of  which,  although  expected  six  months 
ago,  has  but  recently  arrived.  This  will  furnish  matter  to  proceed 
with,  and  when  the  requisite  quantity  is  obtained  to  make  a  volume, 
no  time  will  be  lost  in  supplying  it  to  the  members  who  have 
subscribed  for  1861. 

*^ln  a  note  appended  to  the  part  of  the  German  work,  just 
received,  a  promise  is  given  that  the  entire  work  shall  be  completed 
in  the  course  of  the  present  year.  Should  this  promise  be  fulfilled, 
the  sixteenth  volume,  which  will  be  issued  for  1862,  may  be 
expected  in  the  course  of  the  following  year.  Considerable  progress 
has  been  made  in  the  preparation  of  a  general  Index,  which  will 
greatly  enhance  the  value  of  the  work  for  the  purpose  of  reference. 

"  The  Coimcil  are  happy  to  be  able  to  announce  the  republication 
of  the  first  volume  of  the  Handbook,  which  was  undertaken  by 
Mr.  Habbison,  without  involving  the  Society  in  any  responsibihty. 
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In  the  reprinting  of  this  volume  the  matter  has  been  carefiillj  read 
and  corrected  by  the  Editor.  A  few  complete  sets  of  the  work 
may  now  be  obtained  from  the  Agent,  and  Members  and  others 
who  have  sets  with  the  first  volume  deficient  may  remedy  tho 
defect. 

"  The  financial  position  of  the  Society  will,  the  Council  trust,  l^^ 
considered  satisfactory.  There  are  no  outstanding*  debts,  or 
liabilities,  while  the  balance  at  the  Bank  is  sufiBcient  to  meet  tht^ 
cost  of  the  completion  of  the  volume  due  for  last  year.  There  is 
also  a  considerable  stock  in  hand  of  some  of  the  Society's  works. 
The  Council  congratulate  the  Members  upon  this  position  of  thp 
affairs  of  the  Society,  and  they  hope  that  the  steady  and  h'beral 
support  hitherto  given  to  it  will  not  be  withdrawn  until  the  objects 
for  which  it  was  founded  shall  be  realised,  one  of  the  most 
important  of  which  was  the  production  of  an  English  edition  of 
Gmelik's  Chemistry." 


REPORT  OF  THE  COUNCIL. 
[Presented  Ist  March,  1863.) 

"  The  Council  have  but  little  to  add  on  the  present  occasion  to 
the  statements  contained  in  former  reports.     As  explained  at  the 
last    and    preceding   Anniversary  Meetings,*   and   with   the    con- 
currence of   the  Members  then  present,  the  proceedings  of   the 
Society  are  now,  and  have  been  for  the  last  two  or  three  years, 
limited  to  the  completion  of  the  translation  of  Gmelin's  Chemistry, 
and  this  work  is  produced  and  supplied  to  the  subscribers  with  as 
little  interruption  and  delay  as  the  circumstances  attending  the 
publication  of  the  German  edition  of  the  work  will  admit.     The 
fifteenth  volume  of  the  English  edition  was,  at  the  date  of  the  last 
Anniversaiy  Meeting,  partly  prepared,  and  was  then  due  for  the 
previous  year,  but  the  Editor  has  not  been  able  to  complete  it  until 
recently,  for  want  of  suflficient  matter.     The  past  year  has  therefore 
been  one  of  more  than  usual  inactivity,  and  the  Council  have  not 
thought  it  desu'able  to  take  any  steps  towards  collecting  subscrip- 
tions for  the  past  year  until  the  volume  due  for  1861  was  issued. 
This  is  now  ready,  and  sufficient  matter  for  part  of  another  volume 
has  recently  been  received  from  abroad,  in  the  translation  of  which 
the  Editor  is  engaged ;  and  he  is  of  opinion  that  one  other  volume 
in  addition  to  that  now  in  hand,  together  with  the  Index,  m  th'' 
preparation  of  which  some  progress  has  been  made,  will  bring  this 
great  work  to  a  conclusion. 

"  As  the  receipts  for  the  past  year  have  chiefly  consisted  of 
payments  which  Members  have  proffered  without  application  having 
been  made  to  them,  the  amount  has  necessarily  been  small.  The 
subscriptions  received  have  amounted  to  £137  12*.,  while  the 
expenditure,  for  editorial  expenses,  agency,  paper,  binding,  &c.,  has 
amounted  to  £251 18*.  7i.,  leaving abalance in  hand  of  £261  8*.  lOd'' 


THE 

SEVENTEENTH    ANNIVERSARY    MEETING 

OF   THE 

CAVENDISH    SOCIETY 

Was  held  at  the  rooms  of  the  Chemical  Society,  in  Burling- 
ton  House,  on  Saturday  the  Ist  of  March,  1864,  at  three 
o^ clock  iiiL  the  afternoon. 

The  Mastee  of  the  Mint,  President  of  the  Society,  in  the 
Chair. 

THE  REPORT  OP  THE  COUNCIL 
was  read  as  follows  : — 

"  At  the  last  Anniversary  Meeting  the  Council  announced  the 
completion  of  the  fifteenth  volume  of  the  Translation  of  Gmelin's 
Chemistry,  which  was  supplied  to  Members  for  1861,  and  they 
expressed  regret  at  the  delay  which  attended  the  production  of  that 
volume,  although  it  arose  from  causes  over  which  they  had  no 
control.  During  the  year  that  has  since  elapsed,  another  volume  of 
the  same  work  has  been  in  preparation,  and  it  is  now  nearly  ready 
for  publication.  This  constitutes  the  sixteenth  volume  of  Gmelin 
which  will  be  issued  in  about  a  month  from  the  present  time,  as  a 
book  for  1862.  The  Editor  thinks  that  one  more  volume,  in  addition 
to  that  now  in  hand,  will  complete  the  work,  with  the  exception  of 
the  Index,  which  is  also  in  hand. 

A  reference  to  previous  reports  and  to  resolutions  passed  at 
meetings  fit  which  the  position  of  the  Society  and  the  progress  made 
in  the  work  it  had  undertaken  have  been  fully  discussed,  will  serve 
to  explain  the  causes  of  the  comparative  inactivity  which  has  marked 
the  proceedings  of  the  Society  for  several  years  past.  It  is 
unnecessary  to  repeat  here  what  has  already  been  said,  beyond 
simply  stating  that  the  operations  of  the  Society  are  now  confined 
to  the  completion  of  the  translation  of  Gmelin's  Chemistry,  and  that 
the  progress  made  with  that  work  is  necessarily  limited  by  the 
rate  at  which  the  German  Edition  is  produced. 

When  the  Council  found  that  the  German  work  was  not  pro- 
duced suflSciently  fast  to  enable  the  English  Editor  to  prepare  a 
volume  of  the  translation  every  year,  they  reframed  from  applying 
to  the  Members  for  their  subscriptions  during  the  delay  that 
occurred  in  supplying  the  books;  and  on  this  account  the  accompany- 
ing Financial  Statement  gives  the  receipts  and  expenditure  for  the 
last  two  years,  during  which  time  only  one  volume  has  been  issued. 


The  Conncil  hope,  and  believe,  that  when  the  subscriptions  are  paid 
up  for  the  present  year  (1864),  there  will  be  funds  enough  in  hand 
to  defray  all  the  expenses  of  the  Society  attending  the  completion 
of  their  great  and  now  only  remaining  unfinished  work,  and  including 
the  Index  to  that  work. 


STATEMENT  of  Receipts  and  Expenditure  of  the    Cavknbish 
SooiETT,  from  the  1st  March,  1862,  to  1st  March,  1864. 


Rboeipts. 

ExFEKDinmx. 

£       9. 

d 

£ 

9. 

d 

Balance  in  hand 

on  March, 

Petty  Caih            1 

18 

0 

1862      .... 

•#••                »•«• 

375  15 

5 

Agent    for    Distribntioft     of 

2  Snbscriptions  for  1855  .... 

2     2 

0 

Books,  &c.  (2  years)     ....        80 

0 

0 

2           Ditto. 

1856 .... 

2     2 

0 

Insurance  (2  years)          ....          4 

8 

0 

9            Ditto 

1857  .... 

9    9 

0 

Commission  to  Collector  ....        1 2 

9 

25         Ditto 

Jc53o  ..•• 

26     5 

0 

Editorial  Expeases           ....     2 1 0 

17 

38         Ditto 

1859 .... 

39  18 

0 

Paper         ....         ....         ,..,       67 

0 

39          Ditto 

1860 .... 

40  19 

0 

Printing     159 

14 

47          Ditto 

1861  .... 

49     7 

0 

Binding      34 

5 

147        Ditto 
32          Ditto 

1862 .... 
1863  .... 

154     7 
33  12 

0 
0 

£570 

18 

1            Ditto 

1864.... 

1     1 

0 

Balance  in  hand     ....     220 

1 

Sale  of  Books 

.*.■         .... 

< 

55  17 

6 

£790  14 

11 

£790 

14  11 

March  Itt,  1864. 

Examined  and  fonnd  correct 

\ 


HENRT  DEAlfTE. 


It  was  reselved— 
**That  the  Report  just  read  be  received,  approved,  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  were  duly  elected 


Thokab  Gbahaji,  F.R.8. 


fBiu^ttidtftttiM. 


PBonssoB  BsAimx,  F.B.8. 
8iB  BiNJAXiK  Bbodix,  F.R.S. 
Walteb  Cbtjx,  F.B.S. 
Thb  Dukx  ov  Detokshiss,  F.B.S. 

MiOHABL  FiUlDAT,  D.C.L.,  F.B.S. 

A.    W.    HoncAKir,  Fh.D.,    LL.D., 
F.R.8. 


HiVBT   B^AXTUOVT  Lsssov,  M.D^ 

F.XSr.9* 

W.  A.  MiLLBB,  M.D.,  F.R.S. 

BOBIBT  POBBETT,  F.R.S. 

WiLLiAH  Shabpst,  M.D.,  F.R.S. 
A.  W.  Williamson,  Ph.D.,  F.R.8. 
CoLomBL  Philip  Tobk»  F.RJ9. 


o 


€autu(U 


G.  B.  BncKTOV,  F.R.8. 
dv&xld  campbell,  f.c.s. 
Philip  Jamss  Chabot,M.A.,FJEULS. 

F.C.S. 
Rev.  T.  p.  Dale. 

Wabben  Db  La  Rub,  Ph.  D.,  F.R.S. 
E.  Frawkland,  Ph.  D.,  F.R.S. 
J.  H.  Gilbert,  Ph.D.,  F.R.S. 
J.  H.  Glai>stoi!7B,  Fh.D.,  F.R.S. 


Daniel  Hanbuby,  F.L.S. 

Chablss  Hbisch,  F.C.S. 

J.  B.  La  WES,  F.R.S. 

William  Odling,  M.B.,  F.B.S. 

J.  Dbnham  Smith,  F.CS. 

JOHK  STENHOrSE,  LL.D.,  F.R.S. 

R.  D.  Thomson,  M.D.,  F.R.S. 

Chables  Tomlinson,  F.C.S. 

A.  W.  Williamson,  Ph.D.,  F.R.S. 


Gboboe  Dixok  Longstatf,  M.D.,  9,  Upper  Thames  Street. 
Thiofhilvs  BESirooD,  Ph  J).,  19,  Montngne  Street,  RnsBell  Sqnare. 


Collector* 

Kb.  Thomas  West,  Barlingtan  Hooae^  Pioca^Uy,  W. 

9gent  lirr  t^t  ^iittfbntian  of  Sooiiir,  ^c 
Mb.  F.  Habbison,  59,  Pall  Mall,  S.W. 

It  was  resolved — 

"That    W.    Gbookes,   Esq.,    Db.  Lethebt,  and  G.  H. 
Makiks^  Esq.,  be  appointed  Auditors  for  the  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted:— 

"That  the  thanks  of  the  Meeting  be  given  to  the  Fbb- 
8IDENT,  Council,  and  Officebs  for  their  services  to  the 
Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Honobabt 
LocAi*  Secbetabies  for  their  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Chemical 
Socibtt  for  the  use  of  their  rooms." 

THEOPHILUS  REDWOOD,  Secbetabt, 
19,  Montague  St,  Russell  Square,  &  17,  Bloomsbury  Square. 


Maboh,  1864. 


OBJECTS,  &c.,  OF  THE  CAVENDISH  SOCIETY. 

The  Cavendish  Society  was  instituted  for  the  promotioii  of 
Chemistry  and  its  allied  sciences,  by  the  diffusion  of  the  literature 
of  these  subjects. 

The  subscription,  constituting  membership,  is  one  guinea  a-year, 
to  be  paid  in  advance;  and  the  subscription  becomes  due  on  the 
1st  of  January  of  each  year.  A  member  is  entitled  to  a  copy  of 
every  book  published  by  the  Society  for  the  year  for  which  he  has 
subscribed,  but  no  member  can  receive  the  Society's  publications 
until  his  subscription  has  been  duly  paid. 

WORKS  OF  THE  CAVENDISH  SOCIETY. 

1848. 

1.— CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Thomas 
Graham,  F.R.S.    (Out  of  Print.) 

2.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmblih.  Trans- 
lated by  Henet  Watts,  B.A.,  F.C.S.    Vol  I. 

1849. 

3.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelis.  VoL  IL 
4.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmklin.    VoL  IIL 
5.— THE    LIFE   AND    WORKS   OF  CAVENDISH.    ByDr.GKOJioK 

WiLSOK. 

1860. 

6.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelih.    VoL  IV. 
7.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmeli».    VoL  V. 

1861. 
8.— PHYSIOLOGICAL    CHEMISTRY.      By    Pkopebsob     Lehmaws. 

Translated  by  Geoeob  E.  Day,  M.D.,  F.R.S.    Vol.  I.    (Out  of 

Print.) 
9.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelih.    VoL  VI. 

1862. 

10.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelih.  VoL  VIL 
(Organic  Chemistry,  Vo).  I.) 

11.— PHYSIOLOGICAL  CHEMISTRY.  ByPROPESsoE  Lbhmahh.  VoL  II. 

12.— ATLAS  OF  PLATES  belatinq  to  PHYSIOLOGICAL  CHEMIS- 
TRY.   By  Dr.  Otto  Funkb. 
(Supplement  to  Lehmann's  Physioloqioal  Chemistry.) 

1853.  

13.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmelih.  VoLVIIL 

(Organic  Chemistry,  Vol.  II.) 
14.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 
Pbofessoe  Bisohop.    Vol.  I. 

1854. 
16— THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 

By  Dr.  W.  C.  Henry,  F.R.S. 
16 —PHYSIOLOGICAL    CHEMISTRY.      By    Propbsbob    Lehmahh. 

Vol.  III. 
17  —LAURENT'S  CHEMICAL  METHOD.   Translated  by  Wm.  Odlihci, 

M.B. 

1865. 

18.— HAND-BOOK  OF  CHEMISTRY.   By  Leopold  Gmelih.   VoL  IX, 

(Orffanic  Chemistry,  Vol.  III.) 
19.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

P&0PE880B  BiSOHOF.      VoL  IL 


I 

J 


1856. 
20.- HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Quells.   VoL  X. 

(Organic  Chemistry,  Vol.  IV.) 
21.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmelin.    Vol.  XII. 
(Organic  Chemistry,  Vol.  VI.) 

1857. 
22.-  HAND-BOOK  OF  CHEMISTRY.  By  Leopold  GiCBLiir.  Vol.  XI. 
(Organic  Chemistry,  Vol.  V.) 

1858. 
23.— ELEMENTS   OF  CHEMICAL  AND    PHYSICAL    GEOLOGY. 
By  Professor  Bisgbof.    VoL  III. 

1859. 
24.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmelik.  VoL  XIII. 
(Organic  Chemistry,  VoL  VII.) 

1860. 
25.— HAND-BOOK  OP  CHEMISTRY.  By  Leopold  Gmelin.    VoL  XIV. 
(Organic  Chemistry,  Vol.  VIII.) 

1861. 
26.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmelin.  VoL  XV. 
(Organic  Cheismtry,  VoL  IX.) 

1862. 
27.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmelin.  VoL  XVL 
(Organic  Chemistry,  VoL  X.) 


CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Professor 
Graham.    This  work  is  out  of  print. 

GMELIN'S  HAND-BOOK  OF  CHEMISTRY.  Translated  and 
Edited  by  Henry  Watts,  B.A.,  P.CS. 

Volumes  II  and  III  are  out  of  print 

Separate  copies  of  Volume  I  and  Volumes  IV  to  XII  may  be  had  at 

lOs.  6d.  each. 
Vols.  XIII,  XIV,  XV,  and  XVI  can  only  be  obtained  by  subscribing  for 

the  years  for  which  they  were  issued. 

LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  Translated  and 
Edited  by  Dr.  G.  E.  Day,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
few  copies  of  the  Second  and  Third  Volumes,  and  of  Dr.  Otto  Funke's 
Atlas  of  Physiological  Plates,  which,  together,  may  be  obtained  for 
£1  Is. 

BISCHOFB  elements  OF  CHEMIGAL  AND  PHYSICAL 
GEOLOGY. 

The  First  and  Second  Volumes  of  this  Work  are  supplied  for  a  sub- 
scription of  £1  Is. 
THE  LIFE  AND  WORKS  OF  CAVENDISH.  By  Dr.  Geo.  Wilson. 

THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 
By  Dr.  W.  C.  Henry,  F.R.S. 
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